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Che —e 
Elliott 
Drill Press. 
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For any light work. Large 
oe Range. Low Prices, 
Ask for Catalogue. wt 


ts 
Now Manufactured by 


A. J. WILKINSON & CO. 


180-188 Washington Street, 
BOSTON, MASS. 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 





SEND FOR |\|[s W CATALOGUE 





Catalogue containing all the latest and most im 
portant books on Steam, the Steam Engine, Me 
chanics, Machinery, Mechanical and Electrical 
Engineering. 


PHILADELPHIA BOOK COMPANY, 
Practical and Scientific Books 
19 South Ninth Street, PHIL ADELPHIA, PA. 





RUE’S LITTLE CIANT 
INJECTORS AND EJECTORS 
ARE WITHOUT AN EQUAL. 












Send for valuable 
Catalogue contain- 
ing Information of 
vital Importance to 
every Mechanic, 
Engineer or Boiler 
Owner, Address, 


RUE MFG. CO., 118 N. 9th St., Phil_delphia, Pa, 


MOFFET PORTABLE DRILL. 


UNSURPASSED i 
£] 








Weighs 48 Ibs. and 
ASA drills from te to 
i inche diam 

REAMER. 


A ; eter. , 
RUNS win STEAM 
Will work in any 


ie ~ e COMPRE ‘SSED AIR. 







position. 


° 
Manufactured by 


J. G. TIMOLAT, 


0 
WME 465.467 W. Broadway, 


NEW YORK. 


Send for Circular. 





OIL GAS PLANTS 


GAS BLAST FURNACES AND 
HIGH PRESSURE BLOWERS 


For the economi al generatien and systematic application 
of HEAT 


Catalogues on Application, —————_ 


AMERICAN GAS FURNACE CO., 


80 NASSAU STREET, NEW YORK. 





English Agency, CHAS, CHURCHILL & CO., Ltd., London & Birmingham, Eng. 


R. Mushet’s 


SPECIAL AND TITANIC STEELS. 
UNIVERSAL AND PLAIN GRINDING MACHINES 





aaa OF 
EXCELLENCE. 


B. M. Jones & Co. 


BOSTON and NEW YORK. 





IN THE FOLLOWING SIZES: 

2 No. 1 Swings 8in., takes 9 in. between centers, No. 4 Swings 121n., takes 66 in. between centers. 

“a @ rte oe : ag 16 ; - : - 
Send for full particulars to Landis Bros., apttagt ag somepre Pa., U.S.A. 

Eneotaxp, CHAS, CHURCHILL & : , Lrp. A idon ar - Area 

» — NCK, ’AD. JANSSENS, 16P epi The 
AGENTS + G xy, Sé HUCHARDT & SCHU ‘TTE, 59 Spandauerstrasse, Berlin. 
i “te TRI 17 Bre Seale , Vienna, 








FINE TAPS 


OF EVERY DESCRIPTION. 





SSS SSS SO TIS IPA, 
Manufactured by WELLS BROS. & CO., Greentield, Mass., U. S. A. 





DEALERS IN A FULL LINE OF 


Machinists’, Mill and Railway Supplies, 


15 and 17 South Canal Street, CHICAGO, U. S. A, 


MORSE TWIST DRILLS, SEND FOR 
SUPPLY C0. KEARNEY & FOOT’S FILES, CATALOGUE 6." 
WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 


> kts pri BILLINGS & SPENCER’S WRENCHES, ETC. 


Ja la ois 


MACHINISTS 













THE COLBURN KEYWAY GUTTER Flexible Roller 
eagles 2 ee 


ARE SUPERIOR 
— 







sizes. Combines 
many points of 


For 


and 





excellence. 
rapid work 
exact duplica- 
‘‘Reason Perceives, 
Experiment Verifies 


tion of same it 
has no equal, 
-Send for illus- 





BAKER BROTHERS. 
365 South Erie Street, TOLEDO, OHIO. 


LON DON—Chas, Churchill & ¢ ¥ to 15 Leonard St, 


General Office, 450 Market St., 
NEWARK, N. J. 


New York Office, 26 Cortlandt St. 


Do YOUR THRUST COLLARS HEAT ? 


Ltd, 








— —_— 


2) Why not Save Trouble, Time and Oil 
_ BY USING 


as PSOSHSHSOSHSHSHOHSHOHOSOSOSOSOSSOOSSOSHSOSSSSOSOOO® 


LE HUB BALL BEARINGS?: 


Cheap. Durable. Effective. 
THE BALL BEARING CO., 


10 Watson St., BOSTON, Mass, 
















For All Sizes of Shaft. 
Write for Circular and Price List. 
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Buyers’ Finding List. 
Adding Machines. 
Grant Calculating Machine Co., Boston, Mass. 
Air Compressors. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 
Asbestos Cement Felting. 
Johns Mfg. Co., H. W., New York. 
Auger Bits. 
Adams, A. L., 
Balls, Steel. 
Cleveland Machine Screw Co., 


Bridgeport, Conn. 


Cleveland, O. 
Bearings, Anti-Friction, 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg & Granville Mfg. Co., Attleboro, 
Mass. 


Belt Dressing. 
Dixon Crucible Co., Joseph, Jersey City, 


N. J. 

Bicycle Tools. 
Bickford ge & Tool Co 
Bliss Co., E. \V . Brooklyn, 
Brown & Shi a Mfg. ¢ 
Cleveland Mach. Screw ag Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Ferracute Machine Co., Bridgeton, N. J 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Lodge & Shipley Machine Tool Co., 

nati, ©. 
McCabe, J L = 
Mossberg X 
Mass. 

Niles Too] Works Co., 
Pratt & Whitney Co 
Prentiss Tool & Sup] 515 


Cincinnati, O. 
N.Y. 
Providence, R. I. 


Cincin- 


New York. 
Granville Mfg. Co., Attleboro, 
Hamilton, O. 

« eat agg Conn. 

, New York, 


Blowers. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y 
Cooke & Co., New York. 
Roots, P. H. & F. M., Connersville, 
Sturtevant Co., B. F., Boston, Mass. 


Ind, 


Bollers, Steam. 
Greenfield, W.G 
Weston Engine Co., 

Bolt Cutters. 

Acme Machinery Co., Cleveland, O. 

Davis & Egan Machine Tool Co., Cincinnati, O 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Reece, Edw, |., Greenfield, Mass, 

Sellers & Co., Inc., Wm., Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., Springtield, O. 
Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greentield, Mass. 


Beoks. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Grant Gear Works, Boston, Mass. 
Henley & Co., Norman W , New York 
Newark Machine Tool Co., Newark, N. J. 
Philadelphia Book Co., Philade Iphia, Pa 
Practical P ublishing Co., East Orange, N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 


Boring and Turning Mills. 


Betts Machine Co., Wilmington, Del 

Bickford Drill & Tool Co,, Cincinnati, O 
Bickford, H., Lakeport, N. H 

Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool Co.,, 
Niles Tool Works Co., Hamilton, O. 
Prentiss Tool & Supply Co., New York 


& G., E 
Painted Post, 


ast Newark, N, J 
N. y 


Sellers & Co., Inc., William, Philadelphia, Pa, 
Boxes. 

Pryibil, P., New York, 
Bushings. 


New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. ]., Boston, Mass 


Cams. 


Newark 


Machine Tool Co,, Newark, N. J 
Castings, Iron. 
Buillers Iren Foundry, Providence, R, I. 
Shriver & Co., T., New York. 
Cements, Etc.—Fire-proof 
Johns Mtg. Co., H. W., New York. 
Centering Drill. 


Slocomb & Co., J. T., Providence, R. I. 


Cincinnati,O, 





How Much 
Does It Cost 
In Your Shop 




















to produce set screws, studs 
or finished bolts ? 

Figure this up and let us 
know —then we will tell 
you what we will guaran- 
tee to produce them for 
with our Turret Machine 
H. 

If the difference in cost 
will buy the Turret Lathe 
in five years it will pay 
you to change — we know 
of places where the differ- 
ence has amounted to the 
price of the new machine in 
a few months. 

Besides that the machine 
will make many other 
things, in exact duplicate, 
at less than half the cost of 
lathe work. 


eee 
Have you seen our new 


catalogue ? 


ooeoe 


THE BULLARD 
MACHINE TOOL CO. 


Bridgeport, Conn. 





Chacks, Drill. 


Almond, T. R., Brooklyn, N.Y. 

Cushman Chuck Co., Hartford, Conn. 

Hoggson & Pettis Mfg. Co., New Haven, Conn, 

Horton & Son Co., E., Windsor Locks, Conn. 

Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Oneida Mfg. Chuck Co., Oneida, N. Y. 

Pratt Chuck Co., Clayv ille, N. Y. 

Prentiss Tool & Supply Co., New York. 

Skinner Chuck Co., New Britain, Conn. 

Trump Bros. Machine Co., Wilmington, Del. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Whiton Machine Co., D New London, 
Conn. 


Chucks, Lathe. 


Cushman Chuck Co., Hartford, Conn. 

doggson & Pettis Mfg. Co., New Haven, Conn. 

Horton & Son Co., E., Windsor Locks, Conn. 

National Chuck Co., New York. 

Oneida Mfg. Chuck Co.. Oneida, N. Y. 

Pratt & Whitney Co., Hartford, Conn, 

Pratt Chuck Co., C lay ville, N. y. 

Prentiss Tool & Supply Co. .o w York. 

Skinner Chuck Co., New Britain, Conn. 

Whiton Machine Co., D New London, 
Conn 


Chucks, Tapping. 
National Chuck Co., New York. 
OCliutches, Friction. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 
Cendensers. 
Conover Mfg. Co., New York. 
Guild & Garrison, Brooklyn, N. Y. 
Couplings. 
Patterson, Gottfried & Hunte 
Stuart’s Foundry and Machine 


New Hamburgh, N. Y 


r, New York 
Works, R. J., 


Coverings, Non-conducting Pipe & Boiler. 
Johns Mfg Co., H. W., New York 


Cranes. 
Maris Bros., 4 
Prentiss Too 
Sellers & Co., Inc., 


hiladelphia, Pa 
| & Supply Co., New York 


Wm., Philadelphia, Pa. 


Catting-Off Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Roygers Mach.Co., So, Sudbury, Mass, 


Dies, Screw Cutting. 
Acme Machinery Co., 
Besly & Co., Chas. H., Chicago, Ill 
Detrick & Harvey Machine Co., Baltimore,Md. 

ones & Lamson Machine Co . Springtield, Vt. 
Montgomery & Co., New York 

Pratt & Whitney Co., Hartford, Conn. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


Cleveland, O, 


Drawing Instruments, Etc. 


Alteneder & Sons, T., Philadelphia, Pa, 
Keuffell & Esser Co., New York 


Drilling Machines. 


Adt & Son, John, New Haven, Conn 
Aurora Tool Works, Aurora, Ind 
Barnes Co., W. F & John, Rockford, Il 
Betts Machine Co., W ilmington, Del. 
Bickford Drill & Tool Co., Cincinn: ati, O. 
Blaisdell & Co., P., Worce ‘ster Mass. 
Dallett & Co., Thos. H *hiladelphia, Pa 


Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dietz, Schumacher & Boye, Cincinnati, O. 


Dwight Slate Machine Co., Hartford, Conn, 
Fitchburg Machine Works, Fitchburg, Mass. 


Foote, Barker & Co. Cle eo meg O 
Garvin Machine Co., pr Y« 
Gould & Eberhardt. Newark, 'N J 


Hamilton Ma hing lool Co., Hamilton, O 
Hill, ¢ Marke & Co., Boston, Mz iss. 

McCabe, J. J.. New York 

Montgomery & Co., New York 

Mossberg & Granville Mfg. Co., Attleboro, 


Mass. 


New Haven Mfg. Co., New Haven, Conn, 


Niles Tool Works Co., Hamilton, O, 
Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., hes m., P hi ladelphia, Pa, 
Sibley & Ware, Sx h Be nd, Ind 
Strelinger & Co., C “hi is. A., Sewell Mich, 


Timolat, J. G., New york, 

Warner & Swasey, Cleveland, O 

Wilkinson & Co., A. J., Boston, Mass 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


Drill Gage. 


Wyke& Co., J., East Boston, Mass. 


Drill Rods. 


Abbott. Wheelock & Co Boston 
‘nt Steel Co., Pittsburgh, Pa 


Mass 
Cresce 
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Drills, Twist. 
Besly & Co., Chas. H., Chicago, I] 
Cleveland Twist Drill Co., Cleveland, O. 
Machinists’ Supply Co., Chicago, II. 
McFadden Co., Philadelphia, Pa 
Montgomery & Co., New York. 


Drop Forgings. 

Wyman & Gordon, Worcester, Mass. 
Dynamos. 

Crocker-Wheeler Electric Co., New York, 

General Electric Co., New York. 
Dynamos, Nickel Plating. 

Diamond Ma 


lence, R. I. 


hine Co., Provi 
Electric Machinery. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York 
Elevators. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Emery Wheel Dressers. 
Wrigley, T., Chicago, Il 
Emery Wheels. 
Besly & Co., Chas. H., Chic aEO, Lowe 
Diamond Machine Co., Prov 
Montgomery & Co., New Yor k 
Norton Emery Wheel Co., Worcester, Mass. 
Sterling Emery Wheel . o., Ti one O 
Strelinger & Co., Chas. A., Det , Mich 


> ws 


Engines, Gas and Gasoline. 


Kane & Co., Thos., Chicago, I 

Otto Gas Engine Works. Philadelphia, Pa 

Pierce Engine Co., Racine, Wis 

Springtield Gas Engine Co., Springfield, O. 

Webster Manufacturing C Chicago, I 
Engines, Steam. 

Ames Iron Warts, Qownge N.Y 

Buffalo Forge Co., Buffalo, N. Y. 

Forbes & Co., W -e Hob ken, N ie 


Frick Co.. The. Waynesboro, Pa 
Greenfield, W. G. & G., I Newark, N 
Keystone Engine & Mac Works, Phila., Pa 


Sturtevant Co., B. F.. Boston, Mass. 

Weston Engine Co., Painted Post, N. Y. 

> Feed Water Heaters and Purifiers. 
Hoppes Mfg. Co., Springtield, O 

National Pipe Bending Co., New Haven, Conn 
Taunton Locomotive Mfg. Co., Ta 





Files. 
Arcade File w York 
Besly & Co., ] Chicago, Il] 
Machinists’ Supply: ( °0., ¢ hicago, I 
McFadden Co., Ph elphia, Pa 
Montgomery & ( o., om York 
Nicholson File Co, 


Pro vidence, R. i. 
Reynolds Bros , ¢ } 
Strelinger & Co., ¢ 





ry Detroit, Mich. 
Five-proof Construction Materials, 

Johns Mfg. Co., H. W., New York 
Forges. 


Buffalo Forge Co., Buffalo, N. Y 
Sturtevant Co, B. F., Boston, Mass. 
Wilkinson Co., The, Chicago, II] 


Friction Cones. 


Evans Friction Cone Co., Boston, Mass, 
Furnaces. 

American Gas Furnace Co., New York 

Brown & Sharpe Mfg. Co., Providence, R. I. 


Gages. 
Brown & Sh: Mfg. Co., Prov 
Coffin & Leighton, Syracuse, N 
Pratt & Whitney Co., Hartford, (¢ 
Wryke & Co., J., East Boston, Mass. 


rpe 
arpe 





idence, R. [. 
\ 








Gear Cutters. 





Brainard Milling Machine Co., Boston, Mass 
Brown & 5S! 1arpe Mfg. Co., Providence, R. I 
Gould & Eberh: rdt, Newark, N. J, 
Grant Gear Wor ks, Boston, Mass 
Hill, Clarke & Co., Boston, Mass 
| McCabe, J or] 
| Pratt & Whitney, tfc  . 
Prentiss Tool & 3S piv ¢ New Y« 
Seiten & Co. tas , Wm., Ph adetohic ie 
Whiton Mach. Co., D. E., New London, Conn, 
Gears. 
Bilgram Hugo, Philade iph ia, Pa 
Boston Gear W orks, “Be st Mass 
Brown & Sharpe Mfg. Co Pre vidence, R. I. 
Grant Gear Works Roston, Mass 


New Process Raw Hide Co., Syracuse, N. Y 








Morse Twist Drill & Machine Co., New Bed¢- 
ford, Mass 
Syracuse Twist Drill Co., Syracuse, N. Y. 


inton, Mass 


NEW HAVEN MFG. CO. 






NEW HAVEN, 
CONN. 


Manufacturers of 


IRON WORKING MACHINERY. 


Catalogue AC. 





COMBINED DRILL AND COUNTERS! 


ERING LATHE WORK, 








Smoothbore 
Hangers. 


Our boxes are reamed ona paper ial mac hine vhich 





i 


: 


t 


icaves ‘ earir ‘ i al 
a irat l 1 l € 
SIX Months Wur ty and ¢& 1 workmans p 
guaranteed. 
a NWN 
NE 
ie 
ts - 
THIS SLIDING Geek POST HANGER s adjustable in 
ill directions—in and Ipar down We have 
n assorte ey es of diameter ami reach Hangers 
a all styles : specialty We carr large stocks 
- immediate > ahion ent. Don’t make maegene. it 
doesn’t pay. Get our booklet and discount anc 
see tor yoursell 
NEAT DESIGNS CORRECT PROPORTIONS. 
ACCURATE WORKMANSHIP 


512 to 524 West 4ist Street, 


NEW YORK. 
New) ABC Code used 


P. PRYIBIL, 





We manufacture a complete line of 3 


DRILLS 


for light work, one or more SPINDLES, : 


hand or automatic feed, of thorough work- 





manship and strictly up to date. - 3 3 
& Prompt delivery on regular styles. 3 


& New Catalogue on application, : 3 


DWIGHT SLATE 


MACHINE CoO...... 
HARTFORD, CONN 








Shriver & Co., T.. New York 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
ih Grinding and Polishing Machines, 
Besly & Co., Chas. H , Chicago, Il 
Brown & Sharne Mfg Co.. Providence, R. I 
Builders Iron Foundry, Providence, R. I 


London and Birmingham, 
trermany 


Chas. Churchill & Co., Ltd 
Sch. chardt & Schutte, Berti 








Grinding & Polishing Mach.—Con'd. 


Diamond Machine Co., Prov ide nee, R 
Garvin Machine (¢ . New Yo 
Hill, Clarke & Co., Bost« yn, Mass 


Landis Bros., Waynesboro, P 





Norton Emery Wheel Co Wi cester, Mass. 
Prentiss Tool & Supply Co., New Y: 
Sellers & Co, Inc Wm, Phi ladelp! a, Pa 
Strelinger & Co., Chas. A., Det: t, Mich 
Wells Bros, & Co., Greenfield, Mass 
Grinders, Center. 
William, Cincinnati, © 
ne ( Provide R. 1 
Machine Co., Wil ngton, D 
Grinding Machine, Cock. 
Foote, Barker & ( Cleveland, O 


Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R I 
Cincinnati Milling Machine Co., Cincinnati, O 
Davis & Egan Mac Tool Co., The. Cincin 
nati, O 
Diamond Ma e ( Prov 
Foote, Barker & (¢ , Cleveland, O 
Garvin Ma e ( New York 
ll. Clarke & ( Boston, Mass 
Norton Eme vy Whe lco Worcester 
Pratt & Whit ( Hartford, Conn 
Prentiss eS ( , New Yor! 


Mase 


Grinding Machines, Universal. 
Brown & S e Mfg. 4 Providence, R. } 
LD iM ( Pr e, R. | 
Landis Br« Wavnesburo, Pa 

ilack Saws. 
Be & ¢ ( s ‘ 
Monty t X New Yor 
a & | 4 4 ‘ i 
enthnwee i Oa. it s A. Detroit, M 


Hammers, Drop. 


Lor sta rCo., H 
Miner & P Mfg. ¢ New Haven, Conn 


Hammers, Power. 
Bra ( l me 
Bremer M e | G Kalamazoo, M 


Ll ( \ ( | $ M 
Hangers. 
Pr Ne 


Ss ‘ & | 


Hoists. 


M s Bros., | le a, P 


Sellers & ( I W idely a 


Hydraulic Machinery. 


l t W its -st ‘ N \ \ 
injectors. 
Penbert ect ( Detroit. M 


Rue Mi 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


Jacks, Leveling. 
Ne Ma l 


Keyway Cutter. 
Baker Bros., ‘I lo 


Lathes (see also Turret Lathes). 
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Machinists’ Tools and Supplies. 
Machinists’ Supply Co., Chicago.’ 
fontgomery & Co., New York. 
Patterson, Gottfried & Hunter, Ltd., New 
York. 
Sawyer Tool Co., Athol, Mass. 
Standard Too] Co., Athol, Mass. 


Milling Attachment, 
Adams Co., The, Dubuque, Iowa. 


Milling Catters. 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Erlandsen, J... New York. 

Garvin Machine Co., New York. 

Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 


Milling Machines. 


Brainard Milling Machine Co., Boston, Mass. 

Brown «& Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Clough, R. M., New Haven, Conn. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Machine Tool Co., 

is 

McCabe, J. J., New York. 

Niles Tool W orks C o., Hamilton, O. 

Niles Too! Works Co., New York. 

Ott. Mergenthaler & Go., Baltimore, Md. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., F. E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn, 


Milwaukee, 


Motors, Electric. 
Crocker-Wheeler Electric Co., New York 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., } lew York. 


Needle Wire. 
Abbott, Wheelock & Co., Boston, Mass. 


Packing. 


Jenkins Bros., — York 
Johns Mfg. Co., H. W., New York. 


Paints, Fire-proof. 


Johns Mfg. Co., H. W., New York. 


Patent Attorneys. 
Bates, H. H., Washington, D. C. 
Dyer & Dri scoll, New York. 
Wedderburn & Co., John, Washington, D. ( 


Pattern Letters. 


Montgomery & Co, New York 
Wells, H« ber, New York 


Perforated Metals. 


Harrington & King Perforating Co., Th: 
Chicago, Ill. 


Phosphor Bronze. 


Phosphor Bronze Smelting Co., Ltd., Phils 
delphia, Pa. 


Pipe, Bent. 
National Pipe Bending Cv., New Haven, Conn 


Pipe Cutting and Threading Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn, 
Curtis & Curtis, Bridgeport, Conn. 

Detrick & Hlarvey Machine Co., Baltimore, 
Md. 

Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 

Saunders’ Sons, l)., Yonkers, N. Y. 

Wells Bros. & Co , Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


Planer Centers. 


Fay & Scott, Dexter, Maine 


Planers. 


Betts Machine Co,, Wilmington, Del. 

Davis & Egan Machine Tool Co.. The, Cincin- 
nati, UO 

Detrick & Harvey Mach. Coe.. Baltimore. Md. 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co., Nashua, WN. i. 

Garvin Machine Co., New York. 

Gray Co., G. A., Cincinnati, O. 

McCabe, J. J., New York 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co , New York 

Pratt & Whitney Co, Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Sellers & Co., Inc., Wm., Philadelphia, Pa 

Whitcomb Mfg. Co., Worcester, Mass 

Wilson, W. A., Rochester, N. Y. 


Polishing Wheels. 


Builders Iron iy oundry. Providence, R. I. 
Diamond Machine Co., Providence, R. I 





Electrically 
riven 
Machinery 


|| Machine Shops, 
| Engine Works, 
For || 1 ool Works, 


and all other 
| Manufacturing 
| Establishments. 


We are the largest builders of mem 


Electrical 
Apparatus 





in the World, and we can satisfy you 


of the ECONOMY of Electric Drive 





| Time, 
In t Labor and 


nd Prove 
Space, - 


It in 


Practice. 





x 








State your case and we 
will prescribe. 


ce 


General Electric Co. 


Schenectady, N. Y. 


Sales Offices in all large 
cities in the U. S. 





BARNES’ WATER EMERY TOOL 
GRINDER —. 


Has no pumps, no valves. 
No piping required 
to supply it with 
water. Always 
ready for use. Sim- 
plest in construc- 
tion, most efficient 
in operation. Send 
for catalogue and 
prices. 


W. F. & JNO. BARNES CoO., 
1995 Ruby Street, ROCKFORD, ILL. 








Presses, Dies, Etc. 
Adt & Son, John, New Haven, Conn. 
Bliss Co. E: W., oye. ae Be 
Bremer Machine Co.. G. J., Kalamazoo, Mich. 
Ferracute Machine Co.. Bridgeton, N. J 
McCabe, J. J.. New York. 
Mossberg & Granville Mfg. Co., Attleboro, 

Mass. 

New Doty Mfg. Co., Janesv ille. Wis. 
Stiles & Fladd Press 'Co., Watertown, N. Y. 
Stiles & Parker Press Co., Bri oklyn, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 


Pumping Machinery. 
Deane Steam ows Co., Holyoke, Mass. 
Greenfield, W. & G., East Newark, N. J. 
Guild & kan, Brooklyn, # 


Panches and Shears. 
Bliss Co, E. W.. eeeeare. a. 3; 
Bremer Machine Co., G. J., + Mich, 
Buffalo Forge Co.. Buffalo. N. 
Davis & Egan Machine Tool Co, We incinnati,O. 
Long & Allstatter Co., Hamilton, O. 
McCabe, J. J., New York. 
Mossberg & Granville Mfg. Co., Attleboro, 
Mass. 
Waterbury-Farrel Foundry & Machine Ce., 
Waterbury. Conn. 
Watson-Stillman Co., The, New York 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y. 


Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Ott, Mergenthaler & Co., Baltimore, Md. 
Pratt & Whitney Co., Hartrord, Conn. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


Riveting Machine. 
Adt & Son, John. New Haven, Conn. 


Rock Drills. 
Ingersoll-Sergeant Drill Co., New Yor 
Rand Drill Cu, New York. 


Rolling Mills. 
Mossberg & Granville Mfg. Co., Attlel 
Mass. 


Roofing, Asbestos. 


Johns Mfg. Co., H. W., New York. 


Rules, Graduated Steel. 
Coffin & Leighton. Syracuse, N. Y. 
Darling, Brown & Sharpe. Providence, R. I. 
Sawyer Tool Co., Athol, Mass 
Standard Tool Co., Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 
. 
Saws. 
Q. & C. Co., Chicago, Ill 


Sawing Machines, Metal. 
Q. & C. Co., Chicago, II] 


Schools. 
Columbia University, New York 
International Correspondence Schools, Scran- 
ton, Pa. 


Screw Machines (see Turret Lathes). 


Screws, Machine. 
Cleveland Machine Screw Co., Cleveland, O. 
Flather & Co., Nashua, N. H 
McFadden Co., Philadelphia, Pa. 
Worcester Machine Screw Co., Worcester 
Mass. 


Screw Plates. 
Machinists’ Supply Co., Chicago, Ill. 
Reece, Edw. J., Greenfield, Mass 
Wells Bros.,. Greentield. Mass. : 
Wiley & Russell Mfg. Co., Greenfield, Mass 


Screws. 
Cleveland Machine Screw Co.. Cleveland, O. 
Worcester Machine Screw Co., Worcester, 
Mass. 
Separators, Steam. 
Keystone Engine and Machine Works, Phila- 
delz hia, Pa. 
Shafting, Bee. 
Cumberk an i Iron & Steel Shafting Co,, Cum- 
berlanc M j 
Pryibil, P New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Shapers. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincim- 
nati, O. 
Fitchburg Machine Works, Fitchburg, Vass. 
Flather & Co., Nashua, N. H. 
Garvin Mac hine Co.. New York. 
Gould & Eberhardt. Newark, N 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 
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Sha pers—Continued 


McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co., ‘Hartford. Conn. 
Sellers & Co., Inc., Wm. , Philadelphia, Pa. 


Shears, Rotary. 


Bethlehem Fdy. 
lehem, Pa. 


& Machine Co., 


Slotters. 


Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Soldering Fluid, 
Elliott Chemical Works, Newton, Mass. 
Special Machinery. 


Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co., 
Ott. Mergenthaler & Co., 
Toledo Machine & Tool Co., 


Baltimore, Md. 
The, Toledo, O. 


Stamps, Steel. 
Sackmann, F. A., Cleveland, O. 
Steel. 


Abbott, Wheelock & Co., Boston, Mass. 

Crescent Steel Co., Pittsburgh, Pa. 
ones & Co., B. M., Boston, Mass. 
cFadden Co., Philadelphia, Pa. 


Taps and Dies. 


McFadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Threading Machines. 


Webster & Perks Machine Tool Co., Spring- 
field, O 


Teel Holders. 
Gould & Eberhardt, Newark, N. J. 


Tramways, Overhead. 


Coburn Trolley Track Mfg. Co., 
Mass. 


Tubing, Flexible. 
Almond, T. R., Brooklyn, N. Y. 


Turret Lathes (Screw Machines). 


Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., ¢ leveland, oO. 

Davis & Egan Machine Tool Co.. The, Cincir - 
nati, O. 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

— & Lamson Machine Co., Springfield. \t 
odge & Shipley Machine Tool Co., Cinci: - 
nati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York 

Warner & Swasey, Cleveland, O. 


Valves. 
Consolidated Safety Valve Co., New York 
Jenkins Bros., New York. 


Ventilating Fans. 


Backus Water Motor Co., Newark, N. J. 
Y 


Buffalo For; ge C o.. Buffalo, N 

Sturtevant & Co., B. F., Boston, Mass, 
Ventilators. 

Pancoast Ventilator Co., Philadelphia, Pa 
Vises. 

Hill. Clarke & Co., Boston, Mass. 

McCabe. J. | # New York. 

McFadden ( Philadelphia, Pa. 

Niles Tool W ihe Co, New York. 

Place Machine Co., George, New York, 

Strelinger & Co., Chas. A., Detroit, Mich, 

Wyman & Gordon, Worcester, Mass, 


Water Motors. 


Backus Water Motor Co., Newark, N. J. 


Wire Machinery. 
Adt & Son, John, New Haven, Conn. 
Goodyear, S$. W., Waterbury, Conn. 
Waterbury-Farrel Foundry & Machine Co., 

Waterbury, Conn. 
Waterbury Machine Co., 


Waterbury, Conr 


Woodworking Machinery. 
Barnes Co., W. F. & John, merge Ill 
J]. A. Fay & Egan Co., Cincinnati 
Pryibil, P., New York. 
Seneca Falls Mfg. Co., Seneca Falls, N. ¥ 
Wrenches. 


Machinists’ Supply Co., Chicago, 


South Betb- 


G. J.. Kalamazoo, Mich. 


Holyoke, 


TO MAKE BICYCLES —_ 


Or Component Parts, at the Lowest Possible Cost, use our 









Sprocket-Wheel Milling Machine. 


THE GARVIN MACHINE COMPANY, 


ALSO 
51 North 7th Street, 
PHILADELPHIA. 


BICYCLE MACHINERY. 


WE EQUIP 


Complete Up-to-Date Plants 
FOR MAKING 
HUBS, CONES, SPROCKETS, CHAINS, 
AXLES, STEPS, 
BALL CASES, PEDAL SPINDLES, 


SPOKE NIPPLES, 
NUTS, SCREWS, ETC. 


WE MANUFACTURE 


MACHINE TOOLS 


And Machinery of all kinds. 


SEND FOR OUR ILLUSTRATED CATALOGUE 
AND LIST OF NEW AND SECOND-HAND MA- 
CHINERY FOR IMMEDIATE DELIVERY. 


Spring and Varick Streets, 


fe NEW YORK. 





PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE. DEPTH, ANGL 


ano T WIST DRILL GAGE: 
JWYKE&CO.E BostonMass.USA.S 


MFR'S FINE MACHINISTS TOOLS 


—- FOREIGN AGTS. =—— 


w 


CHA CHURCHILL &CO.CROSS ST. LONDON ENGLAND 2 
SCHUCHARDT & SCHUTTE, SPANDAUER STRASSE 


BERLIN, GERMANY. 


SOMETHING NEW |-—— 


Adjustable Notch 

















F 
; u | “/ Center Gauge. 
syne ke Price, Post-paid, 50c, 
"> ae ee Coffin & Leighton, 
ulniuly duluin . SYRACUSE, N. Y. 








Catalog D tells more about it. FREE. 








“Catch on to the shape.” 


HE Pans that are used in «« HOPPES ’’ Feed 
Water PURIFIERS Look like the Cut. 
They Keep Boilers 





Clean and free from Scale. 
away. 


The mud can’t get 
The scale forms on the underneath surface. 


THE HOPPES MFG. CO., Springfield, 0. 





LATHE CENTRE 


GRINDERS. 


TRUMP BROS. MACHINE CO., 


MANUFACT 
WILMINGTON, DEL., U. S.A, 


RERS 





MILLING CUTTERS) 
VARIETY 


wif ERLANDSE 


I72 "CENTRE % ST~NEW 


SEND FOR CATA 











: wafers * 

: ‘ 

a] . + 

’ | 4c 

Ry ‘a 

4 er. ‘a » Car. &. 





WARRANTE? 


HAND CUT 


|FilES—— 


Are used by the best mechanics 
everywhere. Last twice as long 
as other Files, if made by 


REYNOLDS BROS. 


145 to 149 West Spring Street, 
COLUMBUS, 0O., U. S. A. 





Send for new Price-list of Hand 
Cut Files and Rasps. 


“o'snewnio) 





“WHEW JOvYUL 





OLD FILES RECUT. 





The cost is small but the satisfaction is great. 


No house, mill, furnace, refin- PANCOAST 


ery. foundry, school house or 
church is complete without a 


PANCOAST VENTILATOR CO. 
316 Philedelphia Bourse, PHILA , Pa 


VENTILATOR 
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Piles Cool Works Company, sss... 
Machine Cools , All Types and Sizes. 


Invite Correspondence. Have Interesting Literature, Photos, Etc. to send. 
Main Office and Works: Hamilton, Ohio. Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 














PLEASE MENTION THIS PAPER WHEN. WRITING. 


THE G RAY. PL f | 






















28 fps 
THE G. A. GRAY CO., CINCINNATI, O. 
Sod These machines may be seen at following places: 
J. A. FAY & EGAN CO., 34 South Canal Street, CHICAGO. 
STRONG, CARLISLE & TU RNEY CO., 193 Bank Street, CLEVELAND, 0. 
E. A. KINSEY & CO.,, 331 West Fourth "Street, CINCINNATI 
THOS; K. CAREY & "BRAS. OO7, 26 Light Street, BAL TIMORE, MD. 
J.J. McCABE, 14 Dey Street, NEW be Bp St 
SCHUCHAR DT & SCHUTTE, BERLIN, C. 
€HAS, CHURCHILL & CO.,, LTD., LONDON. oy TRMINGHAM, England, 





NICHOLSON 
FILE 












- BOX 188, 
















poset “ achi ing i x ue te a 
~ Our CO ‘Every machine running in your works is a mona 
ILLUSTRATED PAST = PROVI DE NCE, ment to your intelligence or ignorance—a money maker 
' ; ft i or a money eater 

CATALOGUE. RECORD R.1., U.S.A. The Flat Turret Lathe will do nearly all of your lathe 
the best work under 2 inches in diameter and less than 24 inches 
" long. It will save $1,000 to $1,500 over lathe work, anu 
GUARANTEE $400 to $600 over any other turret machine. Sold on 
guarante es. Our own repre se ntatives will call on re- 

for the FUTURE. quest. “Rapid Lathe Work” sent free. 





AAA 
‘*‘A Machine Shop with modern equipment, heavy and light machinery, JONES & LAMSON MACHINE CO. 
cranes of 20 tons capacity and 30,000 square feet of unoccupied floor space. Springfield, Vt 
Would contract to manufacture any kind of tifa¢ltinery.” P ; 
Address: BOX 62, AMERICAN MACHINIST. THE ACME 
Machinery Co. 















Shaping, Slotting and Shearing Machines. 
Emery Hydraulic Testing Machines. 
Lathes for Screw Cutting and Turning. 
Lathes for Wheel and Axle Turning. 









MANUFACTURERS OF .. . 


Electric and Power “Jib” and “Traveling” Cranes. ACME BOLT AND 
bom Punching and Planing Machines. ACME SINGLE AND 
‘ ‘ E AUTO- 
hafting, Pulleys, Couplings, etc., etc. MATIC BOLT CUT. 
TERS, Cutting from 


WILLIAM SELLERS & CO. (Incorporated), PHILADELPHIA, PA. | tin toGin dn 
ALSO SEPARATE 














ACCURATE. QUICK AND EASY TO OPERATE. RELIABLE. HEADS AND DIES. 

RELIABLE GRANK MOTION. HAMPERING FRICTIONS or SHIFTING BELTS, 

GRADUATE SCREW FEED NO ENDANGERING OPERATOR’S FINGERS. Che Deane 
GRADUATeD INDEX GUESSING at LENGTH of STROKE. * 

OF HOLYOKE. 
OUR une of SHAPERS Mi 
Embraces every desired size and style STEAM PU PS 
rare) FOR EVERY 
SERVICE. |e 


INVESTIGATE! 


Pat. DOUBLE TRIPLE QUICK STROKE. 
Pat. EXTENSION BASE. 

Pat. RIB RAM. 

PERFECTED VISE, 


AND 


OULD" REBERWA — OTHER POINTS SUFFICIENT TO FILL 
oo A BOOK. 





New ratent Extension Base and Support. 


ADVANCED LINE OF GEAR CUTTERS, DRILL PRESSES AND OTHER MACHINE TOOLS. Beller Food Pump. 
THEY ARE ALL LEADERS. DEANE STEAM PUMP CO. 


GOULD & EBERHARDT, NEWARK, N. Jey U. 5S. A. HOLYOKE, MASS. 


Acants: JOHN LANG & SONS, J Seotland ; SCHUCHARDT_& SCHL ae Ker New York. Boston. Chicago. 








WRITE FOR THEM. = <r _ 
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A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 19. 


A Machine Shop that Was Moved— 
New Work for Machinists—A 
Key-Seating Tool—Fan Blowers 
and Electric Motors—A Modern 
Journal Box—Drilling Split Pul- 
leys. 

Machine shops do some very strange 
things Mr. Editor—things 
which a few years ago would not only 
have seemed impossible, but would act- 
ually have been entirely beyond the range 
of possibility at that Ever 
you mentioned in the “American Machin- 
ist’ that job of shop-moving done by the 


ee eg nn 


these days, 


time. since 








Oo 
a 
\\ ( 
b Y“ 








Fig. } 


B. F. Sturtevant Co., of Boston, I have 
had a desire to see that shop and the man 
who planned the work. 

It will be remembered that the shop 
was moved to make room for the great 
work being done by the New York, New 
Haven & Hartford Railroad in elevating 
its tracks the street level. The 
movement of the shop was about 300 feet 
in one direction and 50 feet in another, 
and was effected without suspending work, 
the shop being operated all the time, just 
as though nothing unusual was going on. 
brick feet. 


above 


350 X 50 


The building is of 


A A A 


NEW YORK, THURSDAY, OCTOBER 1, 


+ a * 


About one-half of its tength is three stor- 


ies high and the rest two stories. Electric 


motors were attached to the shaiting; 
wires were led to them from a generating 


plant put in for the purpose; and thus this 
large brick shop was not only moved 
bodily through a distance of 350 feet, but 
it was kept in operation during the tran- 
sition—which was particularly desirable, 


on account of a rush of business 
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rapid advances which have 


The 
been 
the art of heating 


very 


made within the past few years in 
and ventilating shops 
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and other buildings, as well 
been an 


as naval and 


merchant vessels, have mportant 


concern, 


business of this 


factor in the 
besides which, this is one of our American 
shops, the proprietors of which have fully 


realized the importance of foreign trade, 
and, by establishing their own house in 
London, have built up a business over 


there which by itself now amounts to more 
than the entire business of some concerns 
engaged in similar lines here, but which 


foreign business so vig 


have not pushed 
orously—a fact which, it seems 
speaks volumes in favor of the now 

American machine 


general movement of 


builders to secure business in other coun 
tries. 

Walking through the with Mr 
engine and motor depart 


s] ops 


Blake, of the 
ment, I found them much better arranged 
the remarkable move 


than before 


to, 


now 


referred which gave an opportunity 
for rectifying the objectionable features 


which it had seemed impossible to avoid 
extended from time 


when the shops were 
to time to give capacity for increased 
business. And it is an impressive fact 


that a very large part of this increase ot 
business has been in the line of ma- 
chinery which is being put in to do 
work that was not done at all a few 


years ago, and which at that time nobody 


of doing. Here is a concern 


thought 


which is not usually thought of as a 


builder of engines, and, in fact, does not 
pretend to figure in the general engine 
market; yet it is making from 600 to 700 
engines per year, and it is safe to say that, 
scarcely without exception, these engines 
are for doing work which a few years ago 

a1} 


was not done at all, 
which the 


either by engines or 
necessity or 


otherwis¢ ind 


1896, 


NUMBER 40, 


importance of doing was not in the 
least realized. Large numbers of them are 


direct-connected to blowers and exhaust 


ch 


shops and other 


cold or heated air into 


thus 


fans, wh forces 


Insuring 


time 


buildings, 
efficient ventilation and at the same 
absolutely controllingtemperature. Others 
vessels, 


are used for forced blast on naval 


and, 


them, varying from 20 


as an example, there are fifteen of 


to 8o horse-power, 


on each of the American Line steamers 
“St. Louis” and St. Paul five for elec- 
tric lighting, eight for forced blast, and 
two for ventilating and heating, i. e., for 


forcing into each state-room a supply of 


either cool or heated air, as may be de 
sired by the occupant 

Another example of a new use for an 
engine is to be se¢ the boiler house of 
the Sturt t wh S 





VEN FAN BLOWER 


used, but, instead, simply a short funnel 


through which the gases of combustion are 
forced by a fan which is driven by a small 
direct-connected vertical engine; the whole 
standing upon a platform over the boilers 
The throttle valve of this engine is con 


trolled by a mercury column, and this mer- 
column acted upon by the steam 


in the boilers, which, if it changes 


cury 


pre 


ssure 
o much as a pound, alters the speed of the 
engine, and thus produces more or less 
The whole affair 


is exceedingly simple and mechanical, and 


draft, as may be desired 
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is very efficient in maintaining uniform 
pressure; though I believe the relative 
economy of it, as compared with natural 
draft, has not yet been fully determined. 
They are burning a mixture of crushed 
coke and coal, which is so small in size 
that it looks as though something more 
than natural draft would at times be re- 
quired to make it burn well. 

The operations carried on in the ma- 
chine shop are not especially remarkable, 
and little is to be seen outside of ordinary 
good practice where interchangeable work 
is made. Interchangeability is looked after 
closely, and parts of engines, especially the 
smaller ones, are made in quantities and 
kept in stock to be used as required. This 
is especially important with many of the 
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modern practice would call for a key- 
seating machine. 


FAN BLOWERS DRIVEN BY ELECTRIC 
M@OTOR. 

An excellent example of the usefulness 
and adaptability of electric transmission 
of power is to be found here, in the shape 
of fan blowers driven by electric motors 
attached directly to the side of the casing. 
The beauty of this arrangement is that 
the natural and proper speed of the mo- 
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could not have been done at all without 
electric transmission. 

Among the curious fans which I saw 
here were some that had casings made of 
lead instead of cast iron, and these are 
used for handling the vapor of acids 
which would quickly destroy an iron cas- 
ing. Other fans were being made for 
handling loose cotton and delivering it 
where wanted, along with a current of air. 


A MODERN JOURNAL BOX. 


In the near-by shops of the American 
Tool & Machine Company I saw some 
journals which interested me. The blue- 
print of a piece of machinery built for the 
New England Machinery Company, to 
go into the plant of the Passaic Lighting 
Company at Passaic, N. J., shows some 
of these journals, and other things as well. 

The development of electric machinery 


Tl 
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engines that go into steam vessels, where 
extra parts are usually supplied that must 
be ready to attach at any moment in case of 
a break-down. 


A KEY-SEATING TOOL, 

Considerable key-seating is done, anda 
drill-press is used for the job, equipped 
with a cutter bar like that shown in the 
sketch, in which a is a short section of the 
bar, and b the tool, which is shaped about 
as shown and is as thick as the width of the 
key-way to be cut. The cutting edge of 
the tool is at the bottom, and after each 
passage through the hub of the wheel or 
pulley the set-screw shown is backed out a 
little for the next cut, until the required 
depth is obtained. Originally there may 
have been a spiral spring somewhere to 
keep the cutter up to its place and against 
the end of the set-screw, but when I saw it 
the plebeian rubber band of commerce per- 
formed that important office, by being 
stretched around the bar and over the up- 


per end of the cutter. 

I believe this beats the chisel and file, 
even where there is only a limited amount 
of key-seating to do; but where there is 
much of it to be done, the requirements of 


Fig. 2 


MODERN TRANSMISSION ARRANGEMENT. 


tor armature and of the fan is the 
same, and consequently the armature 
shaft is also the fan spindle. Then such 
an arrangement can be placed anywhere 
that can be reached by a wire, and can 
work in any position about equally well. 
It occupies relatively small space, makes 
little or no noise, and carries no heat, 


ett 






A PULLEY FIXED FOR DRILLING, 


as steam would. Such a fan can be placed 
and can work successfully in places where 
a fan driven by an attached engine, or by 
belts, would be utterly inadmissible, and 
the machine is a good example of how 
work is being made for machinists in 
building machines (and engines to drive 
them) for doing work which was, a short 
time ago, not only left undone, but which 
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has had its effect upon journal bearings, 
because so many bearings have been 
called for that must run at high speeds 
for long periods of time, and which must 
not be stopped during those periods for 
any purpose whatever. 

Two of these journal bearings are shown 
at the right of Fig. 2, one being for the 
transmission shaft, and the other for the 
sleeve to which the pulley is keyed, and 
which can be connected or disconnected 
from the shaft by a friction clutch. Part 
of this clutch is shown at the left, where 
the sleeve is shown partly broken away. 

The boxes are made in halves, are lined 
with babbitt metal, which extends around 
the radial surfaces of the space in which 
the thrust collars work, and there are 
small rings of steel wire of half-round sec- 
tion which rest upon the shaft within each 
bearing, as shown, and carry oil up from 
below to the top of the shaft. These 
rings have a joint in them and will spring 
together like a key ring. Such bearings 
are said to work with entire satisfaction 
in this service, and they certainly look it. 

DRILLING SPLIT PULLEYS. 

They do a drill-press trick in this shop 

that may be worth noting. I have seen 
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a good many different methods adopted 
for holding the halves of split pulleys 
while drilling holes for the bolts that hold 
the pulley together, but none I think quite 
so convenient, cheap and generally good 
as that shown in Fig. 3, where half a pul- 
ley is shown fixed for being drilled 

Four straight pieces of bar iron are 
clamped to the rim of the pulley—one at 
each corner. The reader will kindly im- 
agine two others behind the ones shown, 
though in practice they may not be ex- 
actly in line, because not much attention 
is or need be paid to having them stand 
just vertical. The pulley is leveled up, 
and the four pieces of square iron to reach 
to the floor or bed plate, four C-clamps 


and a monkey wrench quickly do the rest, 
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Making Balls for Bearings. 
It may or may not be true that all 
sliding machine surfaces will sometimes 
be lubricated with hardened and ground 
and polished steel balls instead of oil, but it 
is thue that the Cleveland Machine Screw 
Company, of Cleveland, O., made in 
the month of January last over 14,000,000 
balls of various sizes for use in “ball bear- 
ings,” and over 10,000,000 1n the month of 
February. In addition to this vast num- 
ber made under the direction of Mr. John 
J. Grant (whose name has long been 
known to the readers of this paper), two 
or three other concerns also make them, 
though not, we believe, in such large 
numbers. 


Phe Grant thod is to 


Fig. 1 FORGING BALLS UNDER BRADLEY HAMMER 


after which the pulley can be moved about 
easily, and can be depended upon to keep 
its proper position, so that the drill-press 
man can take comfort in shoving drills 
through, untroubled by fear that some 
part of the contraption will slip, let the 
pulley move, catch on the drill, and raise 
a rumpus 
S.T. FREELAND. 
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We are in receipt of an account of ano 
ther machine which is to run itself and, in 
addition, produce power to let. Electricity 
is to do it this time. The boiler is to have 
its tubes removed and rods of a new metal 
inserted in their stead. A portion of the 
current generated is to be put through 
these rods, and the heat generated is to 
take the place of the heat from burning 
coal, and so produce the steam. A small 
auxiliary boiler, engine and dynamo are to 
start the process, after which it is to run 
indefinitely. We wonder if these attempts 


to beat Nature will ever cease 


ball blank by the use of the ordinary 
screw machine, or rather by the use of a 
simplified modification of the well known 
Cleveland Screw Co.'s screw machine, up 
to ™% inch diameter, and to forge the 


blanks above inch; these blanks, which 


are in no case very nearly spherical, ar 


then finished by rough grinding and pol 
ishing to perfect spheres, and gaged and 
sorted and counted by means fully shown 
in the illustrations herewith, which e1 
brace almost every step in the making of 
balls at this establishment 
FORGING BLANKS 

Fig. 1 shows the forging of small ball 
from a hot rod under the well-known 
Bradley hammer. The forging is done 
in dies of quite the usual form, and is a 
very rapid method of making the blanks 
After forging. the hammer man and hi 
helper cut off the balls with a hardy or 
handle chisel or ‘‘axe” and a hand han 

Fig. 2 shows the bank of small auto 


screw machin nearest the win 
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Fig. 2. MAKING BALL BLANKS ON SCREW 
MACHINES 


The idea of the rough-grinding ma 
chine, Fig. 3, is to place the ball blanks 
in a circular, open-bottomed, V-groove 
with a flat revolving ring over them, thu 
giving the blanks three points of bearing 


by which they are supported, so that the 


bottom line of the blank projects a very 
S | distance below the bottom face of 
the circular ring and circular disk show1 
, 1, the b | edges of whic] 
the nclined f the continuou 
' f \ ‘ before 
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more clearly shown in Fig. 5, which is a 
hand sketch of the principal ball-blank 
supporting parts and grinding wheel, and 
about the 
rough ball blank as it comes to the grind- 
It will be seen that this ball 
is not nearly a sphere; in point of fact, no 
the 
forged or screw-machine-shaped blanks, 


also shows form of 


average 
ing machine. 


special effort is made, either with 
to make a close approximation to the 
truly spherical form which the finished 
ball 
make the blanks the shape easiest pro- 
and let 
chines do the rest 


must have. It is found cheaper to 


duced the rough-grinding ma- 
The general construction and operation 


of the grinding machine are as follows: 


Fig. 3 ROUGH-GRINDING 
The frame is a substantial single casting, 
having a finished vertical square-edged 
face, supported by two full-length ribs, 
rising flat 
plate, all in the usual manner of frame con- 


from a round-cornered base 


struction. As shown in Fig. 3, the front 
face of the upright has gibbed to its lower 
part a head which carries a vertical grind- 
ing spindle running in two journals; on 
top of this spindle is the grinding wheel, 
shown in section in the sketch, Fig. 5. 
Between the spindle journals the grinding 
spindle carries a long, straight driving 
pulley, driven, as shown, by a belt, passing 
under idlers at the rear. This lower slide 
is fitted with an elevating screw operated 
by the hand wheel A, Fig. 3, and rotation 
of A moves the index on the finely gradu- 
ated dial B, which indicates the lift of the 
grinding wheel in thousandths of an inch. 
The grindjng ofa blank to a ball of definite 
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machine not 
under constant supervision; the balls are 
first ground by guess; the guess is close, 
since the guesser has constant employ- 
ment; the rough balls are put into the 
V-groove, Fig. 4, and the top ring is put 
down on them; the grinding wheel is lifted 
up to touch the balls, and the grinding be 
gins at once—first in spits of fiery sparks; 
then, almost immediately, in the steady 
whirl of fire which indicates that the balls 
are round and each is constantly on the 


size cannot be done by a 


grinding wheel; then the wheel is stopped, 


and two or three of the balls are measured 
in the micrometer C, on the stand D, Fig. 
3, with which each machine is supplied. 
the 


At this stage of grinding balls are 


Holding Down Ring 
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wear makes any fixed setting of the ma- 
chine to produce balls of a given diameter 
an impossibility. 

The upper work, above the grinding 
wheel, consists of a stationary case E 
Fig. 3, in which the revolving ring, Fig. 
5, is inclosed or supported, and a spider 
F, to the bottom of which the ring which 
forms the outside the ball- 
guiding V-groove is secured by three 
screws, the holes for which are shown in 
the outer ring member in Fig. 4. All of 
this work is supported in the adjustable 
vertical head G, Fig. 3. The spider F has 
a short drop which can be given at will 


member of 


by pulling down on the hand lever /, 


against the resistance of the spring H, 


Ring Driving Pinion 
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round, and are over the rough-grinding 
size at which they are to leave this ma- 
chine. This rough-grinding size is one- 
thousandth above the finished size; this 
+ ys55 inch being taken off in the polish- 
ing machines. 
ing the diameter are then returned to the 
V-groove and the grinding wheel elevated 
to give the proper further reduction of the 
balls, dial B. The 


grinders, one to each machine, are very 


The balls used in measur- 


as indicated on the 


expert, and often bring a grooveful of 
balls to rough-ground size at the first trial; 
but nothing is left to conjecture. When the 
wheel is stopped the second time the balls 
are measured as at first. If right, they 
are taken out; if not, the wheel is again 
lifted to a new reading on the dial, and the 
balls are again ground and again meas- 
ured. The face of the grinding wheel 
constantly wears away, and this wheel 
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Fig. 5 


PRINCIPAL PARTS OF .BALL-GRINDING 
MACHINE. 


which holds the spider F normally in its 
ball-grinding position, shown in Fig. 3. 
The ball-holding-down ring in the ring- 
case E has itself a ring of holding-down 
balls on top of it, and spur gear teeth cut 
on its outer surface, by which it is given 
a rotatory motion through a hidden pin- 
ion and shaft driven by the pulley J, also 
operated by a belt turned under idlers on 
the rear of the frame braces and carried 
up to the countershaft. JL is a stationary 
knee bolted to lugs on the frame, one of 
which is shown at K, on which a shallow 
cone-cupped ball catcher M can be moved 
by hand, so as to stand under the ball 
groove and catch the balls as they drop 
out of the groove when the spider F is 
depressed; the grinding wheel must, of 
course, be dropped down out of the way 
to permit the ball catcher to occupy its 


place under the ball groove. Only a very 
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little part of the ball catcher is shown in 
the engraving. 

The frequent moving up and down of 
the grinding wheel head makes the dial 
B an absolute necessity; with it the opera- 
tor can drop the grinding-wheel head and 
return it to exactly the position desired 
without the least difficulty. The bottom 
of the ball catcher is fitted with a hori- 
zontally moving slide, and the ball catcher 
stands over a sliding drawer in the ex- 
treme rear end of L, so that, when the ball 
catcher is at the rear end of the ways on 
which it travels, the balls in the cup can 
be examined by measuring a few of them, 
and then all can be dropped into the 
drawer below by a movement of the cup 
slide; all of the members of this elaborate 
train of ball catching, carrying and de- 
positing devices being amply warranted 
by their efficiency as time-savers. 
the the 
guiding V-groove and that of the grinding 


As shown in Fig. 5, axis of 
ring are just the right distance away from 
each other to make the ring of balls cover 
the face of the grinding ring 
twice in the latter. 
Partly from this feature of independent 


working 
each revolution of 
axes, and partly from the irregular dis- 
position of cutting points in the grinding 
ring, the balls receive a compound revolv- 
ing motion, so that every part of the ball 
surface comes in contact with the wheel, 
and this makes the balls assume a truly 
spherical form so long as the working 
face of the grinding ring is kept perfectly 
flat; and this flatness is made certain by 
the traverse of the balls over the grinding 
surface, also due to the different locations 
of the grinding ring and grinding ring 
axes. This peculiar disposition of parts 
was one of Mr. Grant’s happy thoughts; 
it is a very simple idea, but the embodi- 
ment of this idea makes the balls round 
if the grinding is flat, and also makes the 
balls keep the grinding ring always flat. 
Only a very few of the balls assume the 
“three-cornered 
that 
pe- 


“peg-top” form of a 
ball.” When a_ ball 
form it just simply keeps it. 


does assume 
This 
culiar solid has a large assortment of uni- 
form and 
so nearly like a true sphere, when in mo- 
that no automatic 
been yet devised that will 


diameter measurements, acts 
separator has 
pick all the 
three-cornered balls out of a lot of actual 


tion, 


spheres, and these monstrosities have to 
be all selected by visual inspection. 


SPECIAL GRINDING MACHINES. 
The V-groove of the grinding machines 
must be very nearly perfect in shape; the 
slightest wear produces bad work, and 
several special grinding machines are kept 
the 
disks and outer rings which together make 


constantly at work repairing inner 


up these grooves. These special grinding 
machines are shown in Fig. 6. They con- 
sist of a frame composed of the usual flat 
base and box upright with a knee dovetail 
in front, 


and a_ wheel-spindle-carrying 


stand, having downwardly curved wheel 
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supporting arms, so that the wheel can 
make the angle cut on the inside of the 
outer V-groove ring member, secured to 
the top of this frame, as shown in Fig. 6. 
The front dovetail of the upright carries 
a large vertically adjustable knee, and this 
knee carries a slide fitted with a vertical 
automatically revolved spindle, to which 
the work to be ground is secured. The 
grinding proceeds automatically, one 
workman attending the entire bank of 
machines. 

In Fig. 4a guiding groove disk and ring 
are shown on parallels on the bench in 
front of the grinding machines, with a few 
ball blanks laid in the groove on the left- 
hand side. A moment's thought will show 
that all the “necks” and “stems” left on the 
rough ball blanks will be automatically 
guided into the bottom opening of the 
grinding groove by its inclined sides, so 
that these principal divergences from the 
spherical form will be first removed from 
the blank; this makes the machine do, it- 
self, exactly what could only be done 
much more expensively by hand in the 
way of trimming off the “necks” or 
“stems” before the blanks are put in the 
machine. In point of fact, it makes no 
difference what shape the b'anks are when 
they go to the grinding machine, so far as 
the final shape of the rough ground ball 
is concerned. The high points inevitably 
go to the grinding wheel first; there is a 
little space of spark spitting, and then the 
corners are gone, and the steady dazzling 
whirl of sparks delivered all round the 
grinding ring shows that every ball is 
down to where it touches the grinding 
wheel constantly. 


INSPECTION. 
The rough-ground balls go directly to 
the ball inspectors, a few of whom are 
Each 


made 


shown at their work in Fig. 7. 
inspector uses a_ shallow tray 
of pine and finished with shellac varnish, 
before an excellent light. All the inspec- 
tors are young girls, and the work is very 
trying. The tray has placed in it balls 
enough to cover about two-thirds of its 
bottom, as shown in Fig. 8. The tray is 
given a twist and tilt to change the posi- 
tion of all the balls and bring them up to 
touch each other, and then the whole sur- 
face of the field of balls is carefully exam 
ined. If they are all round there is a ring 
of reflected light on each one; if a “three- 
cornered ball lies in a certain position in 
reference to the direction of the light, the 
bright line on the ball is not round, but is 
irregular in form. Each inspector has a 
magnetized steel point in her right hand, 
and with this she picks out the flat balls, 
Not all of 


the three-cornered balls reveal themselves 


one by one, as she find them. 


at the first shake of the tray; time and 
time again the tray is twisted and tilted, 
and the dazzling array of polished spheres 


is scrutinized until at last the inspector is 
that 
ball not a true sphere 


satisfied she has weeded out every 


One glance at this 
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shimmering field of balls in the tray is 
simply maddening to any but the strongest 
eyes, and such a serious lot of girl-workers 
are seldom seen elsewhere. This inspec- 
tion, however, is nice, clean, well-paid 
work for girls, and all possible aid in the 
way of careful lighting is given them. 
POLISHING MACHINES. 

From the inspectors the rough-ground 
balls go to the polishing machines. These; 
again, are pillar, base and knee machines, 
belt-driven, and having their vertical livé 
spindles carried through rack-and-pinion- 
elevated sleeves, drill-press fashion. The 
knees have ways on top, on which the 
lower ball-groove dies slide into two posi- 
tions—one outside, in which the whole of 
the ball groove is fully exposed; and one 
inward position, in which the ball groove 
is perfectly and exactly concentric with 
the axis of the vertical spindle which car- 
ries the running top grinding ring. The 
different axis idea of the rough-grinding 
machines cannot be used in the polishing 
machines at all. The polishing ring and 
the polishing groove must be exactly con- 
centric, or the result is the production of 
three-cornered balls. So exact must this 
axial correspondence be that it has been 
found better to give the live spindles a 
slight degree of play in their boxes, so that 
they may accommodate themselves per- 
fectly to very slight ring misplacements. 
The polishing groove die and the polish- 
The 
polishing groove is something wider than 
the diameter of the ball to be polished in 
it, and deeper than it is wide; the top ro- 
tating ring is made to fit the groove easily, 
and the balls are placed in the groove 
with oil and fine emery, and the top ring 
and spindle let down on the balls after the 
lower die has been shoved back into pol- 
ishing position. In addition to the con- 
siderable weight of the spindle and run- 
ning top ring, the live spindles carry, in 


ing ring are both made of gray iron. 


the small machines, a considerable disk 
weight overhead, as shown in Fig. 9, to 
give holding-down weight enough to se- 
The balls 


except a 


cure efficient polishing action. 
revolve in all directions, and, 
tendency to make very slightly “‘three-cor- 
nered’’ work, give no trouble whatever. 
The machines are very dirty and the at- 
tendants who are constantly measuring the 
balls the stationary micrometers, 
shown in Fig. 9, have each a tank of ben- 
zine in which they wash their hands every 
few minutes. A skillful industrial chemist 
gave this benzine matter his attention, and 


with 


produced a cleansing fluid for use at these 
machines, almost as good as benzine for 
the purpose, which could be furnished for 
$2.50 per gallon, and the benzine continues 
in use. The dials seen on each of the pol- 
ishing machines are time dials, with one 
hand, which is set to a certain number of 
minutes in advance of the clock, which is 
in view of all the polishers. The polishing 
The operator 
measures a few of the rough-ground balls 


is done entirely by guess 
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and guesses that it will take the machine 
2 or 3 or 4 minutes, as the case may be, 
to polish the rough over-size ball down to 
its finished size. He starts the machine 
at its work, and sets the dial to the clock 

which the 
When the clock time comes, the 
the machine, pulls the 


grooved die out, scoops out a few balls 


minute at machine is to be 
stopped. 
operator stops 
with a scoop made to fit the groove, washes 
them in benzine, and measures them with 
the 


the lot out into the benzine tank of finished 


micrometer. He then either scoops 
work or puts the measured balls back into 
the groove for another whirl in the ma- 
chine, as the measurement demands. As 
is the case with the rough-grinding ma- 
chine hands, the polishing machine tend- 
ers acquire great expertness in estimating 
the time performance of their operations, 
and make wonderfully close guesses as to 
the minutes it will take their machines to 
make the required ball diameter reduc- 
tions by the fine grinding termed “polish- 
ing.” 

The polishing rings have to be kept in 
perfect form, and three special polishing- 
ring turning machines, shown in Fig. 10, 
them. 
These machines are a very rigid tool, from 


are kept constantly at work on 


special designs by Mr. Grant, having mas- 
sive beds to prevent vibration, extremely 
heavy tool slides, and especially designed 
rigid tool-holders; the tool slides have 
automatic both directions, and 
this tool is in many particulars a very ad- 
vanced production, and shows what ex- 
perience has dictated in the way of needful 
departures from ordinary lathe practice 
for such work. This special lathe we con- 
sider quite well worthy of more than a 


feeds in 


passing glance from the tool designer. 
It will be noticed that the V-slide ways 
and the angular dovetail are conspicuous 
in this design by their absence; the dove- 
tails are all square surface ways with lib- 
eral dimensions. 


HARDENING. 


From the grinding machines the balls 
go to the hardening room. The small 
tools in the hardening room are shown 
in Fig. 11. There is the usual substantial 
zine-covered table D for packing work 
“sag- 
gars” or cast-iron heating boxes, a pile 
of which is shown at 4; wire cloth sieves 


which is to be case-hardened in 


and buckles of various forms for catch- 
ing work dumped into hardening baths, 
one of which is shown at C; wooden 
boxes of various dimensions; sheet metal 
trays Ff, F; metal cans £, and all the usual 
outfit of the hardening room. In addi- 
tion to these there are the very peculiar 
shaped which the balls are 
heated A pile of these 


boxes is shown at B, and one of them is 


boxes in 
for hardening. 


shown in Fig. 12 in the furnace, and the 
Fie. 13, 
contents are being dumped into the oil 
This 


ball-heating box is made of gray iron, 


same one appears in where its 


hardening bath by the workman. 
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to a 
having a 


and is somewhat similar in form 
Scotch 
lug cast on one side to be grasped by the 
tongs when the box is taken from the 
furnace. The form of this peculiar heat- 
ing box is pretty well shown in Fig. 11 at 
B, and in Fig. 13; it has a small mouth, 


and a large, round base, the top being 


“Tam-o’Shanter” cap, 


drawn in so as to radiate the heat down 
on top of the balls which cover the bot- 
tom of the box. The heating furnace de- 
tails are pretty well shown in Fig. 12; 
the fuel is coke. The exterior of the fur- 
nace contains a long gray-iron slab reach- 
ing from front to rear of the brick arch, 
but not so wide as the furnace, and so 
placed as to leave a long, narrow flue on 
each side the whole length of the oven. 
This slab is over the fire, and is kept at a 
medium red heat, about the same as that 
to which the balls are heated. Only a 
few balls are put into the heating boxes 
at a time, the box being red hot when the 
balls are put in; then the box is put on 
the slab in the furnace, a long poker with 
a bent end, to enter the mouth of the 
heating box, being used to locate and 
turn the box as is required to heat it 
evenly. The workman uses two furnaces, 
and keeps three or four or five heating 
boxes in each furnace all the time. Con- 
siderable care is used in placing and mov- 
ing the boxes in the furnaces, and the re- 
verted tops of the heating boxes make 
the heating of the balls almost exactly 
uniform, so that in no case was there any 
difference in the color of the balls to be 
observed when they were dumped into 
the oil tank. 

The oil tank, Fig. 13, is of metal, pro- 
vided with a hinged cover to keep out 
dust when not in use, and has a metal 
incline at the workman’s end, hooked 
over the tank end, and leading down un- 
der the oil to the top of a submerged 
wire cloth bucket suspended by its bail 
hooked to a rope fall, as shown clearly in 
Fig. 13, all arranged so that the balls, 
when dumped out of the heating boxes, 
fall through five or six inches of oil be- 
fore striking the metal incline which 
guides them into the wire cloth bucket, 
wherein they fall nearly to the bottom of 
the tank to cool. Very few balls, com- 
paratively, are handled at one time, and 
where they are of small size a considera- 
ble value goes in a small bulk—3,000,000 
balls, worth $5,000 or $6,000 finished, only 
filled a pretty big barrel about half full, 
and all through the ball-making opera- 
tions the observer is constantly surprised 
at the small bulk of balls under treat- 
ment. 

The writer did not see the larger sizes of 
balls in process of manufacture; the pict- 
ures are all taken from operations on balls 
1% inch diameter and under. Balls about 
inch or inch and a quarter diameter were 
seen in the large rough-grinding ma- 
chines, but they were in a bad light for 
photographing; these machines 
made a very brilliant spectacle at work, 


large 
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like a firework Catharine wheel, but a 


snap-shot of the camera failed to pro- 


duce any representation of the large, 
swiit disks of scintillations which were 
so brilliantly impressive to the eye. A lot 


of beautiful balls, made for pump valves, 
about 3 inches in diameter, and also balls 
as much as four or five inches diameter, 
were seen, but they were not being made 
in such numbers as to be followed 
through all processes of their manutac- 
ture, and therefore were not photo- 
graphed. 
TUMBLING. 


From the’ hardening’ room the balls 
go-to the inspetting floor, and are first 
put through the tumblers, ‘one bank of 
which, containing three barrels, is shown: 
in Fig. 14. These are very neat, polished 
oak barrels, having the staves fitted into 
polished gray-iron heads, and the doors 
and door fastenings in the sides of the bar- 
rels made of polished flat stock. Each 
barrel rests on four friction driving rolls, 
all the driving rolls being carried on two 
parallel driven shafts, each mounted in 
four journals; the rolls are close up to 
these driving shaft journals, which run in 
boxes in elevated pedestals high enough 
above the iron top plate of the frame to 
permit wooden catch boxes to slide under 
the barrels. When the barrels are at 
work they rest on the friction rolls; gud- 
geons in the barrel heads are confined 
sidewise in open slots cut in the ends of 
double-ended vertically sliding forks, 
pivoted at their lower ends to hand levers 
H. These slot-ended forks are guided 
vertically, and can be lifted up by the 
hand levers, carrying the barrel bodily 
upward off the friction rolls, and the levers 
can be latched into hooked keepers / so 
as to hold the barrels up as long as de- 
sired. When the barrel is to run, the 
lever H is unhooked and the barrel drop- 
ped to rest on the rolls, which run con- 
tinually. The iron bed plate stands on 


‘iron legs, and this whole rig is one of the 


neatest tumbling-barrel arrangements we 
have ever seen. 

The balls are here tumbled until per- 
fectly burnished by their action on each 
other, and then go back once more to the 
inspectors, brighter and more trying to 
the eyes than ever before, and with only 
very minute variations from perfect round- 
ness to be detected. 


FINAL INSPECTION. 

The final inspectors first put the balls 
into a canton flannel bag, and holding the 
bag horizontally, one end in each hand, 
pass the balls from one end of the bag to 
the other until they are perfectly cleaned, 
and then begin the tedious process of in- 
spection once more. Each tray of balls 
is shifted and rearranged and turned dif- 
ferent sides to the light time and time 
again, and scrutinized with incredible care 
and patience, so that very few flat balls 
The 


1ere 


indeed are finally passed as round. 


rough-ground ball inspection is n 
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child’s play compared with this finished 
work inspection; in the first place, if a 
rough-ground ball is not perfectly round, 
it is commonly “three-cornered” to a 
readily observable extent; and again, the 
surface is cut in so many different lines 
that it is not so painfully brilliant as the 
finished ball. of the fin 


ished balls from true sphericity are very 


The variations 


small indeed, but they may be very rare 
or very frequent. If there is the slightest 
fault in the polishing ring surfaces, or if 
there is the slightest eccentricity of move- 
ment of the top ring of the polishing ma- 
chines, then a large percentage, or even 
a majority of the polished balls which 
went as true rough-ground balls to the 
polishing machine, may be polished flat; 
sometimes when a polishing machine 
seems in perfect order it will turn out flat 
work, and nothing short of the care of the 
final inspectors can save the reputation of 
the manufacturer. As before stated, the 
nameless solid known as a “flat” ball, or 
a “three-cornered” ball, has so many dif 
ferent diameters of uniform length that it 
can and will mimic the movements of a 
sphere under almost all conceivable con 
test, so that the 
applied micrometer will readily detect its 
flatness, 
has yet been devised which will certainly 
throw out all the flat balls in a lot of work 
put through it. 
GAGING AND 
Although the balls made by the pro 
described carefully 
watched and measured at each stage of 
production, they are by no means the same 
size when finished, though the limit of 
variation may be quite small. The ma- 
chines for sorting the balls into different 
sizes have five delivery tubes, and sort the 
balls into as many diameter variations. It 
is not remembered how these variations 
are divided; but probably the middle tube 
is standard. Say for quarter-inch balls the 
middle tube is expected to deliver balls 
measuring 0.250 inch; then (See Fig. 15) 
the first delivery tube at the left would de- 
liver balls 0.249 inch diameter, the next 
0.2495 inch, the middle one (as assumed) 
0.250 inch, the fourth one 0.2505 inch, and 
the fifth about 0.251 inch, and all balls 
larger than 0.251 inch would run off the 


ditions of while hand 


no automatic sorting machine 


SORTING. 


have’ been 


cesses 


divergent gaging ways at the end, fall into 
the 
the polishing machine for reduction. 
The sorting or gaging machines in use 
at the Cleveland Machine Screw Works 
are composed, essentially, of two hardened 


“over-size” box, and be sent back to 


and ground steel ways, closer together at 
the top than at the bottom end, and set at 
an angle of inclination of about 30 degrees. 
The balls are fed on the ways at the top 
The balls start at 
the top, where the ways are much too close 
together to let them drop through between 


end, one ball at a time. 


the ways, at quite a rapid rate of travel; 
as they go down they go slower and slower 
as they fall in between the way edges lower 
rest 


lower, until they are almost at 


and 
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before they drop through the divergent 
Ways at a point which indicates, 


mately, the actual bal 


approxi 
The balls 


one overtakes another 


| diameter 
will always stop 


near the dropping-through point, and the 
attendant has a metal “separator,” shaped 


like a paper-cutter, wit! 


them. 
The Grant automat ball-gaging n 
] + 
chines are shown l wo views oO tw 
banks of five machines each; there w 


ten of these machines in use the whole 


twenty-four hours of the day, and besides 


these there were an equal number in pr: 
cess Of constructio1 1 number < hand 
fed machines being also used 

he machines are very simple; from th 


ball 


} 


round 


hopper on 


droppe d. 





crank actuated gate in the bottom neck of 
the hopper, one at a time, on the inclined 
ways, and they drop through the ways 
A sixth 
curved spout, above the five straight per 


into one of the five tubes shown. 


pendicular spouts, catches the under-size 
balls, and the over-size ones go into the 
boxes at the lower end of the ways. One 
girl easily attends this double bank of 
twenty machines, which are quite slow in 
action because of the great retardation in 
the speed of the balls as they approach the 
dropping-through point; since the balls 
stop descending the ways if one ball over- 


takes another in its downward travel, the 
dropping machine between the hopper 


and the ways is arranged to give what 
seems like a long time between successive 
ball deliveries from the hopper to the gag- 
ing incline, and like every other 


step in 
t 


ball manufacture, except the work of the 


screw machines which cut the rough ball 
from the tool-steel rods, the action of the 
gaging machines seems slow and the out 
put small for the excellent product 
means employed 

The counting of the balls is done 
shallow wooden trays of two kinds For 
the smaller sizes of balls, Fig. 17, the bot 
tom of the counting tray is honeycombed 
with depressions which will hold a ft 
with its tan Hairch writ) the top 


NTiIN 


the bottom; more than balls enough to fill 
the despress! ms are t into the | x at 
random, and a single twist and s] f 
the tray in the hance the count d 
boxer fills the dep I th urpius 
balls are poured off b slight ution 
f the tray nd then eater nation 
mpties he depre ~ For the yer 
ball is show | 18, the bottom ot 
the tray is cut into t 1 enethwise, 
ind the troughs at t ipted by filling 
piece so s to 1 ke the ] t d ) 
columns as show the engray where 
the balls stand in iT vumns of torty 
balls each, four bal l es 
i colun l thet 
tiple 160 | { unt, but the 
Wee ht of ¢] | , let 
| ot 
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1 
} 


to give a weight easily handled by the ¢ 


who does the counting and boxing 
the Cleveland Ma 


chine Screw Company’s ball-making plant 


A careful study of 


shows plenty of reasons for the fewne 
of the establishments in the 
only three 
United States; 


three, two were originated by Mr. Grant 


ball-making 
makers of 
of the e 


world. There are 


such balls in the 


and both employ methods and machin 


devised by him. Although at tl writ 


ing there is such a demand for cycle-bea 
ing balls that customers are treated 
suppliants by the manufacturers, ther 
no inducement to go into ball-making 
without machinery in sight which is at 
1 


ieast equal to this, and « ipital enough to 
fight 1 hard battle 
be expected to torevet! 


looks like a ball at the 


own price 


for the market 


long 
which can hardly 
buy anything that 


manufacturer’ 


Balls are used for a great many 1 
chines besides bicycles. The Cleveland 
Company carry an enormou upp rf 
both rough and finished stock; it is ‘ 
ntention to keep b up to 2 ! 
diameter alwavs in stock. and the rough 
tock of tool-steel rod t be su iently 
large to f 1 large special order ! 5 
of any size without g to wait | 
to the steel 1 for ter One , 

tor fil h 
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rackiuls of rods of all sizes, from those 
for making ball blanks for 14-inch balls 
up to the 24-inch size; it is a very large 
lot of tool steel, and a view of it is very 
impressive 

rhe Cleveland Company do not believe 
a ball should be extremely hard. salls 
fail in cycle bearings in two ways; by 
splitting, and by wearing flat. If a ball 
stops rolling in a bearing it at once has a 
flat spot formed on it, which makes it for- 
ever useless, and balls often split in two 
when at work. Just how a solid, sound 
teel ball can be split in such light com- 
pany as the parts of a cycle bearing is 
difficult to understand. Nevertheless, the 
bearing balls do split, as is well known 

As the Cleveland balls are cut or forged 
from the solid rod, the blank is never 
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“piped” or fissured before it comes to the 
grinding machine, and there is no possi- 
bility of stress on the ball in any of the 
finishing operations. Though there is 
always danger of hardening-cracks in any 
tempering operation, by careful heating 
in the manner described, only a few balls 
in a heating box at a time, and quenching 
in oil, the probability of hardening-cracks 
is reduced to a very low expectation. 

Hardening in oil does not give the hard- 
ness or brittleness which come from 
quenching in water, and the Cleveland 
balls can be scratched with a file; they are 
much tougher than a harder ball, and it is 
claimed that this toughness is much bet- 
ter for wearing endurance than an ex- 
tremely hard surface. 

It is quite evident that there must be a 
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very large consumption of ball-bearing 
balls outside of the cycle trade; one of the 
sewing machines now puts its most im- 
portant rotatory member on a ball-bearing 
and the Lozier Cycle Factory grinding 
machines have both the work-carrying 
and the grinding-wheel spindles mounted 
in ball-bearings. It seems quite possible 
in view of a production of 16,000,000 balls 
per month by a single firm, that the use 
of the ball-bearing is being rapidly ex- 
tended. 

One complete ball-making plant has 
been supplied by the Cleveland Company 
to Clement, of Paris; otherwise the 
method of making balls here described is 
unique, and for obvious reasons it will 
long remain the only one of its kind in the 
United States. ° 


ELECTRICAL MACHINERY. 


An Improvement in the Manufac- 
ture of Lead-Coated Wire for 
Underground Cables. 


BY FREDERIC R. HONEY. 
\ly attention has been called to a recent 
invention by Mr. E. H. Johnson, of Sey- 
mour, Conn., of an improved construc 
tion of lead press, designed to manutac 
ture with great rapidity and precision, as 
well as at a low cost, lead-coated electric 
conducting wire used for underground 
ables. The principal object of the in 
vention is to furnish a sleeve adapted to 
vuide the charge of lead into the die cham- 
ber at diametrically opposite points, thus 
relieving the core die of all side strains. 
When the charge is admitted at only one 
point the enormous pressure is liable to 
bend the core die, causing great delays 
and unsatisfactory work. 
\nother feature is an easily adjusted and 
simple core die, and in connection with it 
tube cle, easily removed and replaced, 
and adjustable in relation to the core die. 
Phe hydraulic cylinder a, Fig. 1, carries 
four supporting columns which = sustain 
it their upper ends the head b, from which 


he stationary ram c. The hydrau- 


lic piston d has resting upon it the die 


block e, which supports the supply cham- 
ber f. The supply cylinder is fitted with 

steam jacket in order to maintain the 
cylinder at a high temperature. The sup 
ply chamber being charged with lead, the 
idmission of pressure water to the hydrau- 


lic cylinder a forces the lead through the 

opening i into two grooves on a sleeve 1 

surrounding the core die 7, of which 
] 


yrooves one is shown at k, while both 


may be seen in the end view of the sleeve, 


It will be seen (Fig. 2) that these 
grooves, beginning at the top of the sleeve 
i, diverge downwards and around the 
sleeve, and terminate in two diametrically 
opposite openings, whereby all side 
strains upon the core die are eliminated. 
The sleeve.t, which 1s hollow and receives 


the core die 7, is screwed into the die 


block. The core die is likewise held in 
position by the threaded portion at the 
outer end, and is provided with a central 
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opening of proper size to pass the wire 
ov cable. 

The tube die 0, which has a central 
opening of the desired shape of the lead 
tube, is mounted in a ring which is held 


in its central position by set screws. The 
tube die is readily centralized with the 
core die by means of these set screws, 
and is clamped in its position by the hol- 
low set screw fp, and can be readily re- 
moved and replaced when worn or 
broken. 

In Figs. 3 and 4 end and side views of 
the sleeve are shown, in which each 
groove separates into two branches, thus 
forming four passages for the metal. 





i 
Fig. 2 
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Shunt-Wound Reversing Motor, and 
the Switch and Wiring Connec- 
tions Used Therewith. 


BY WM. BAXTER, JR. 


The reversing switch used in connec- 
tion with shunt-wound motors is very 
similar to that used with the series ma- 
chines, a description of which was given 
in a former article; but owing to the fact 
that the current passes through two cir- 
cuits in the shunt motor, certain changes 
have to be made in the shape of the cyl- 
inder plates, and also in the wire connec- 
tions. These changes will be explained in 
the following paragraphs, by the aid of the 
accompanying diagram: 

The switch, as was explained in the 


article referred to, consists of a cylinder 


upon the surface of which there are plates 





A 
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of the shape shown by the shaded outlines 
D, H, J, K, S and a row oi stationary con 
tacts, which in the diagram are located 
between the two sets of cylinder plates. In 
the series switch there are three plates on 
the side of the cylinder used for the for 
ward motion, and five on the side used for 
the reverse; but in the shunt switch only 
two plates are required for the forward 


he rea 


side, and three for the reverse. JT 
son for this will be made obvious by the 
explanatiot 
If the switch handle is turned so as to 
run the motor in the forward direction, the 
current coming through the wire P will 
be diverted into wire 1 and B, since, when 
the switch handle is turned to the first 
point, the plate D will connect the three 
contacts 1, P, B. The current that passes 
into B goes to the shunt field magnet coils, 
and returns to the switch by the wire C, 
just the same as in the series motor. The 
current that passes into the wire I goes 
through the rheostat, and, by wire 7, 
passes to wire G, which it meets at the 
junction y. Through G, the current 
reaches the upper brush and _ passes 
through the armature to the lower brush 
and the wire F, and thence to contact F of 
the switch. From this it will be seen that 
the current in P divides as soon as it enters 
the switch, and goes through the field mag- 
net coils and the armature at the same 
time, and that the two currents on their 
return to the switch meet, and are con- 
nected with \N at the bottom by the cylin- 
der plate H, which covers the three. In 
the series motor the current from P enters 
the magnet coils first, and, on its return 
through the wire C, passes by the connec- 
tion, made at the switch, to wire F, and 
thus through the armature, after having 
passed through the field; but in the shunt 
arrangement, the current that passes 
through the field goes direct to wire N, 
while the current that traverses the arma- 
ture does not pass through the field first, 
but comes straight from 
The operation in passing trom point to 
point is the same as with the series motor; 
| 


that is, at each successive step a portion of 


I 
the resistance is cut out. On the second 


step, contact 2 is covered by the plate D 
on the third point, contact 3 1S ¢ rvered, 
nd so on to the 7th point, where all the 
contacts are yvered and all the ri tence 
is cut ou 

When the switch handle is turned to the 
reverse motion side, the effect is to revers 
the order in which the wires P and N con 


nect with the armature terminals. Tracing 
this out on the diagram, it will be seen 
that the wire 

with 1 and B, as was the case on the for 


instead of being connected 


ward motion, is connected with B and F 
by the plate K It will also be seen that 
wire N connects with 1 and C, owing to 
the fact that the plate S is connected with 
plate J by the wire U 

This diagram shows what the connec 


tions are when the motor is of the simple 


*1 
shunt type, which is the kind most gener- 
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ally used; but the same switch can be used 
in connection with a differentially wound 
motor. The only difference between these 
two types of motors is that in one the field 
is magnetized wholly by theaction of shunt 
coils, but in the other, in addition to these 
coils, there are series coils through which 
the whole current passes. In order to 
make this switch act properly with a dif- 
ferentially wound motor, it is necessary 
that it be so connected that the current 
through the seriés coil may not be dis- 


turbed, for the simple reason that the cur- 


25-925 
tion; this being the case, if follows that 1f 
the current in the P wire, say, passes 
through the series coils first and then goes 
to the contact P, the current in the latter 
will always be in the same direction, and 
will not be affected by the movement of 
the switch Che only change effected by 
the switch in passing from the forward to 
the reverse position is to reverse the cur 


I 


rent through the armature This can be 
easily seen, for the plates on the forward 


side connect P with 1, and this latter con- 


tact leads to G and the upper terminal o 
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rent in the shunt coils is not disturbed t t | plat ‘ the reverse 
fo accomplish this, all that is required is, | sid 1 t ‘ which leads to t 
that either one of the wires P or N be con ywer te 1 it { ture 
nected with one end of the series coils, A A A 
the other end of the coils to be connected 


with the same contact in the switch that 
the wire would run to if there were no such 
coils. If this connection is made, the cur 
rent in the series and shunt coils will al- 
ways be in the same direction 

A careful examination of the diagram 
will show that the current from the wire 
P always enters the field coils through the 
wire B, no matter whether the switch is 


moved to the forward or the reverse mo 


Letters from Practical Men. 


Deep Wells and Carbonic Acid Gas. 
Editor Ameri Machinist: 

I wrote some time ago upon the ques 
tion of foul air and the influence of the 
Variation in the atmospheric pressure 
upon the gases in coal mines. I did this 
under the incitement of a statement in 


ome paper t! t the pu tion ot colliery 
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explosions had very little to do with the 
barometric pressure, or, rather, that ex- 
plosions were not more probable in bad 
weather—i.e., with a low barometer. 
Should such an idea be allowed to pass it 
would, I feel certain, be productive of 
harm. At least such is the outcome of 
reasoning applied to my own experience, 
even though this is not much connected 
with mining. 

The annexed sketch will help to illus- 
trate what I mean, and it has been so par- 
ticularly instructive to that I am 
tempted to make it common property in 
hopes it may perhaps even save an acci- 
dent 

W is a well, dug to a depth of 207 feet, 
and it has a diameter of 4 feet. When my 
connection with it began I found that the 
operation of digging had become very 


me 


costly, because it was necessary to keep 
two hand blowers at work to make the 
well fit to work in, and, even with the 
blowers, work was not always possible. 
The position of the well is peculiar, one- 
half exposed to the open sky in the yard 
Y of the building, and half being inside 
the house, H being a small room or kit- 
chen. As the digging of a well is a pas- 
time handed down from remote ages, we 
may take it that the choice of such a posi- 
tion possibly has the sanction of precedent, 
and so I will confine my remarks to ob- 
served facts rather than to comments on 
the mental attitude leading to 
choice, when the area of the outer space Y 
practically unlimited. Now, this 
well is positively the very worst case it 
has ever been my lot to encounter, for it 


such a 


was 


was at times so productive of carbonic 
acid gas that although the doorway d was 
always free, and there was no door there 
during the progress of work, there were 
times when a candle would not burn a 
yard or more above the floor in the room 
H. My own procedure, the well being 
dry at 207 feet, was to bore deeper until 
sufficient water was obtained, and to put 
in pumps extending in two stages to a 
total depth of 266 feet, and, by working 
with a two-throw crank and driving the 
lower pump by means of a steel rope 120 
feet long, and then rods below this, ob- 
taining an almost exact balance of duty on 
the cranks, both in weight of metal and of 
water. The bore pipe coming up to about 
125 feet from the surface, all my work 
could be done at or above this point: As 
a matter of precaution, it was necessary 
to hang candles both above and below the 
125-foot working point, and to tell off a 
man whose sole duty was to keep an eye 
on the candles and at once haul up the 
pump fitter if they went out, while the 
fitter himself was lashed fast to the seat 
and the india-rubber 
pipe arranged to blow directly upon his 
f Notwithstanding all the precau- 
tions it was often impossible to go down 


and rope blower 


lace. 
the well; yet on some days not a single 


precaution though 
tained 


was needed, main- 
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I was able to know in London the 
days when work was progressing or 
standing still fifty miles away, simply by 
noting the barometer, and all through the 
work—covering some weeks with delays 
—it was invariably the case that the state 
of the well corresponded with the atmos- 
pheric pressure. It is not the top and 
bottom positions of the mercury that are 
times of best and worst conditions in a 
foul well. It the barometer is 
rising and falling that such conditions ob- 
tain, and possibly after long periods of 
Suppose that for some time 


is when 


steadiness. 
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dy Upper Pump 
Fy 125 ft. 
|. below Surface 





rm Lower Pump 
236 ft. below Surface 


! 
tH\ End of Suction Pipe 
{Ut 266 ft. below Surface 


300 ft. or more 


PUMP FOR A DEEP WELL. 


the mercury has stood at 30%, and drops 
steadily to 291, then the earth must give 
out somewhere about 3 per cent. of its 
contained gases, and the greatest quantity 
will obviously escape at wells which cut 
through the fissures of the rocks in which 
gases are occluded; and, similarly, when 
the barometer rises from 29% to 30%, 
about 3 per cent. of air must rush in to 
fill the space at the higher pressure. A 
well forms a good easy inlet, and fresh 
air simply pours into it, pushing the foul 
air back into the rocks and keeping the 
well fresh and good so long as the rise 
continues, and easily ventilated until the 
pressure again turns, and then the flow 
of bad gas very quickly occurs and it 
needs careful watching to guard against 
it. 

There was, of course, a special reason 
for this particular well being so bad. 
The rock in which it was dug is a sandy 
rock belonging to a geological forma- 
tion peculiar to England, and to the 


southeast corner of the country, and the 
particular stratum is peculiar, in that it 
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contains great numbers of veins of coal, 
only perhaps an eight or a quarter of 
an inch thick, and even less, but coal all 
the same, though the rock is not one of 
the so-called carboniferous series. These 
veins of coal are the explanation to me 
of the large volume of carbonic acid gas, 
the constant breathing of the earth find- 
ing the supply of oxygen to form carbonic 
acid with the carbon. In the present case 
possibly the carbon was in a condition 
to be readily oxidized, and the rock was 
of a very porous nature, letting in large 
volumes of air; hence the trouble, which 
was so persistent and so marked and pro- 
ductive of a good deal of expense, and 
therefore specially noticeable. 

This is but one of a series of general 
observations that I have made for some 
years past on the influence of baromet- 
ric pressure; but being of so special a 
nature and so unmistakable, it seems 
worth special notice. As regards the 
method of working the pump by a wire 
rope, I do not think this is original; but 
it is very convenient as a means of find- 
ing the balance of two pumps at different 
depths, the weight of a rope being easily 
very much less than the weight of solid 
rods and couplings, and also much easier 
fixed in difficult places, especially where 
there is any sort of a corner to get around. 
Before applying, the rope ought to be 
well strained to kill its elasticity. 

W. H. BooTtu. 

London Eng. 

A A A 


Tacks and Tack Dies. 
Editor American Machinist: 

We all know what tacks are, at least 
those of us who are married. We have 
bought them, driven them, pulled them 
out, stepped on them, and have had our 
tires punctured by them; but although we 
know them so well, a few points on the 
history of tacks, and on the machinery 
used in making them, may interest some 
of your readers. 

Although produced by what look to be 
the crudest of dies, and which are made 
and kept in order by the use of the grind- 
stone or emery wheel alone, the manufac- 
ture of tacks is attended with the least 
waste of material, and the smallest per- 
centage of bad work, of any business in 
the sheet-metal line that I know of. 

Some years ago I was interested, both 
mechanically and financially, in the mak- 
ing of both tacks and tack machinery (the 
financial part was, I had to work harder 
to get my wages than I did to make the 
tacks), and while thus engaged I accu- 
mulated a lot of information on the sub- 


ject that may interest some of your 
readers. 
Tacks were first (I was going to say 


invented, but I hardly think I could back 
that claim up) made in the seventeenth 
century, and in 1775 one Jeremiah Wil- 
kinson of Cumberland, R. L., started the 
manufacture of tacks cut from sheet iron 
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with hand shears and headed with a hand 
l1ammer ina bench vise. In 1786, Ezekiel 
Reed, of Bridgewater, Mass., invented a 
machine that would partially make a 
tack, and in 1798 he took out a patent on 
a machine for cutting off and heading 
them in one operation. This machine 
was fed by hand; but with that exception 
it was practically the same as the Reed 
nail machine in use to-day. In_ 1827, 
Thomas Blanchard, of Abington, Mass., 


invented a machine intended es 
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“loggy,” stops, and the right-hand one, 
called the “leader,” holding the blank by 
the aid of a bent finger of steel called the 
“carrier,” carries it down into the grip- 
ping dies, which close and hold it while 


the heading tool comes up, upsetting the 


stock which has been left projecting 
out from the dies for the head; and, as 
the dies open, a knock-out attachment 
clears the tack from them, and it falls 
into the pan below. These operations, 


five in number on each tack, are per 


TACK MACHINE 


for tacks. This machine is what is known 
to this day as the Blanchard tack ma- 
chine, and is the only successful machine 
in use for cutting tacks from sheet metal 
that I am acquainted with. 
it was a hand-fed machine, whereas now 


As first made, 


it is automatic; but with that exception 
the machine was precisely the same as 
built to-day. The tack is cut off by the 
contact of the two upper knives and the 
bed knife below. In the action of cut 
ting, the two upper knives work as one; 
and as soon as the blank for the tack is 
cut off, the left-hand knife, known as the 


formed at the rate of 275 tacks per min- 
ute, and for nearly 600 minutes in a day 
One tacker and a good boy will grind, 
keep the dies in order, and operate eight 
to twelve machines 

The die-making outfit shown in the 


shine, 


1 
i 


second cut consists of a single mac 
a double-ended emery grinder—one en 
carrying a large, coarse wheel for rough 
ing out the dies, and on the other, two or 
more thin wheels for “scoring in” the 
gripping dies and making the counter 
sink seen under tl head of the tack 


1; 
1i¢ 


Very little forging is done on the « 


The heading die is drawn down to about 
3g inch square so that it will not strike 
the “leader” knife, and the “loggy’”’ is 
drawn down thin so as to avoid the grip- 


ping dies 


I have made an attempt to show these 
dies on the rest at the left of the « ry 
, , 
grinder, but have nly partially suc- 
ceeded I am having my first experience 


with a camera, and it makes me think of 
a good lawyer—it may 
whole truth, and nothing but the truth; 
but it does distort it fearfully 

There is one thing about the n line 
I think is remarkable, and that 1s, the test 
of time the invention has stood; it has 
been in use nearly seventy years, with 
little or no improvement, except on the 
feed motion. As originally made, it 
could be built with very few tools, no 
planer work being necessary and very 
little lathe work, the shaft being of cast 
iron with the cams cast ‘on; and I never 
listen to the music of their running (tor 
it is music to me) without a feeling of ad- 
miration for the man who invented the 
machine so far in advance of the age in 
which he lived 

J. L. Lvueas 











rOOL-ROOM OUTFIT! 
s 2 «& 
Fire Protection. 


I:-ditor American Machinist: 

In all fire underwriters’ rules there is 
one calling for heavy mill construction, 
which means that the floors shall be heavy 
plank with finished flooring, making four 
or five inches thick; and nearly the same 
for the roof. This is the general plan 
the object being to create something that 
will burn slow enough so that it can be 


found out, and put out, the idea being 


that the more bulk the lower it will 
burn 

After a building of this description has 
been up a few year long enough to be 
come thoroughly seasoned and covered 
with dust—let a fire get a good start, and 
no ordinary fire company will put it out 
Take a building one story, iron floor 


trussed roof covered with heavy planl 
ind slate—if such a roof gets a start, it w 
not be put out 

The more thoroughly seasoned timber 


there is in a fire, the hotter that fire will 
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be, the stronger the draft to fan the 
flames, and a 1%-inch stream of water 
will not reach the timber at all, but will 
be dissipated in the flames. The only 





A SET OF 


thing that can be claimed for this con- 
struction, and probably all that is claimed, 
is that it will start slowly. 

When we consider that in most mills 
the watchmen only get around once an 
hour, there are great possibilities. In 
some mills, the first trip the watchman 
makes he opens all doors between rooms 
and into stair towers, so that he can rush 
through the rest of the night quickly and 
easily. Ifa fire gets started in a concern 
like that, destruction is sure, whether it 
be light or heavy construction; and also, 
if equipped with sprinklers, it is a pretty 
sure loss. 

Chere is a question if it is not better to 
dispense with watchmen and equip build- 
ings with sprinklers and thermostats, hav- 
ing one man at some central point who 
could give the alarm. A case in point is 
a large concern that had its carpenter 
shop equipped with thermostats and con- 
nected with a central office. As good 
fortune would have it, a boy was in the 
mill office; he got the message and went 
out to the watchmen and told them there 
Was a fire in the carpenter shop. They 
said it was impossible, as they had just 
come from there, but finally started out 
to investigate and found the fire company 
at the gate clamoring to come in to put 
out the fire in the carpenter shop—and 
sure enough, one end was all in flames. 
If safety had depended on the watchmen, 
and they not getting around again for an 
hour, there would have been a chance for 
a big fire 

Chere is one mill that has a good sys- 
tem of watching. The property is divided 
into two sections. From each end of 
each section a watchman starts once in 
half an hour, must get back in, and at the 
same time be the half hour in making the 
trip. It is evident that these men must 
pass One another once in fifteen minutes. 
These men do not make any record of 
their movements, but give their whole 
attention to watching. There is one man 
whose movements are recorded, and he 
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covers the entire distance in one hour and plunger and a great amount of clearance. 
looks after the four men and sees that they As a consequence the pump is under con- 
are attending to duty. With such watch- stant motion, as an inside plunger will 
ing a fire must be discovered before it never be tight. This makes a large ex- 
pense for coal. There is one manufac- 
turer who claims that no coal is consumed 
that is appreciable, but you can’t exhaust 
steam from a pair of 18 inch cylinders 
making from five to ten strokes per min- 
ute without taking coal—the point being, 
how much? 

The more clearance there is, and the 
more leak there is, the less efficient the 
pump will be up to the point of a sufti- 
cient passage through the valves, and the 
valves should be of large area rather than 
a high lift. The larger the clearance and 
the more leaks there are, the longer it 
takes to exhaust the air and get the water 
to flowing. Were it not for the extra 
irregular strain on the hose, a single : 


TACK DIES 
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Fig. 3 
POSITION OF DIES WHEN TACK HAS 
BEEN CUT OFF AND IS BEING 
CARRIED TO THE HEAD 
ING DIES 


pump would be preferable to a duplex, 
as it is so much surer 
W. E. CRANI 
Waterbury, Conn. 


A A A 


An Engineer Not So Dangerous. 





Editor American Machinist: 

Reading your editorial on “A Danger- 
has gained much headway. Even here’ ous Engineer’ reminds me of one whom I 
human fallibility comes in, and in the met in this city several weeks ago. Hap- | 
short space allotted them they have been pening into a refrigerating plant, and 
found asleep. wishing to add as much as possible to my 

A regular fire pump has an inside somewhat limited store of knowledge, I 
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entered into conversation with the engin- 
eer (?). He told me tha‘ his engine was too 
small; that it required 300 pounds of steam 
torunit. As Iwas looking around for the 


shortest out, he continued: 


“Yes: 


100 pounds on each boiler, and we 


way to get 
we have to keep the pressure up to 
have 
three boilers, so that makes 300 pounds.” 
I breathed easier then, but didn’t try to get 
any more information out of that man. 
CHAS. B. SEGNER 
York, Pa. 
A + a 


Piston Rings—Placing Lathes. 
Machinist: 
Although I have never had occasion to 


Editor American 


construct such rings, I think that Mr. F 
A. Halsey, in his article on “Snap Piston 


Rings” in your issue of July 3oth, fails 
to mention one of the chief objects oO 
making the ring eccentric. The obje« 
of the “elaborate calculations” of whicl 


he speaks is not only that the shape o 
the ring shall be a 
position, but that it shall bear with uni 


true circle when in 


form pressure on all parts of the cylinde: 


and wear evenly. By using a proper] 
designed eccentric ring, turned and fin 
ished as explained by Mr. Halsey, both 
these objects may be attained 

I do not believe there is any entirely 
satisfactory method of placing lathes in 
shop lighted entirely from the sides. Th 
best satisfaction may probably be ob 
tained by placing the back of the lath« 


workman 
that 
lathes are usually so placed when circun 


the window, so the 


stands facing the light; and | 


toward 
think 
stances will permit. In this way the work 
man is never in his own light, which is 
always a great annoyance to me, but one 
has to look toward the light, which makes 
it harder to see clearly the shaded parts 
of the tool and work when necessary. 

A machine shop arrangement which al- 
ways seemed to me to be about right in 
several large shops where I have seen it 
used, is to have a long shop of moderate 
with the 
and sky-lights for the machine tools, the 
lathes being placed back to back in a 


width, side-lights for benches 


double row along one side of the center 
of the shop, which is left open for the 
The lathes fac¢ 
this open space, being placed nearest thx 

the the smaller 
lathes, drill presses, tappers, etc 


traveling crane larger 


center of shop; while 
face the 
Most 


of the other tools, planers, shapers, mill 


row of benches along the side wall 
ing machines, etc., are placed on the other 
side of the open space, wherever they will 
be most convenient 
SPIRAL 
7 A . 


Pedal-Bearing Drilling and Facing 
Machine—Drill Press for Bi- 
cycle Pedals. 

We present, at Fig. 1 of the accompany 
ing illustrations, an automatic machine 


designed especially for the purpose ol 


facing and counterboring, simultaneously, 
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both ends of bicycle pedal hubs for the ball 
bearings 
The 


each carrying two spindles—one for the 


machine has two sliding heads, 


roughing cut and the other for finishing. 
Cams placed on a worm-driven shaft be- 


neath the bed move the heads at the 
proper time for teeding and give quick 
return motion 


The work holder is at the center of the 
machine, and provision is made for hold- 
ing in it four pedal bars. The two lower 
ones are being operated upon by the tools, 


while finished bars are removed and re 
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two arms into position for drilling in the 
The depth of 


holes 1S 


regulated by an adjustable stop on | 


Same manner 
wel 
part of table 


The pedal bar, after being taken out of 


the box jig, is then mounted on the 
swivel holder, which is located on the 
table at the left of Fig. 2. This machine 
is provided with a head containing four 


spindles, two of these spindles carrying 
combination countersinks which make the 


bevel edge, also the body size bore of 


about I-16 inch deep on the end of radial 


arm These combination countersinks 








PEDAL-BEARING FA 


As the 


into 


work-holding 
latched the 
which is then brought into line with the 


placed at the top 


fixture is position, bar 
spindles in front is roughed out and, at 
the next index position, is finished by the 
tools in the two rear spindles; these tools, 
since they do nothing but finish and take 
only a light cut, keep their form and edge 
well, and thus enable the machine to keep 
than 


short 


more steadily in operation would 


possible A 
provided for at the end of the cut, which 


otherwise be dwell is 
dwell enables the finishing tools to make 
smooth-finished surfaces. 

Lubricant is forced through the spindles 
to the 


ends of the tools, where it is effec- 


tive, not only in lubricating, but in re 
moving chips as well. 
Phe 


and 3. 


second machine, shown in Figs. 2 
is a drill press specially fitted up for 
drilling and milling to size the four arms 
of the pedal hubs 

The crank spindle hole through center 
of hub having been previously drilled and 
reamed, the first operation takes place on 
the machine shown at the right of Fig. 2 
The bar is placed in a jig, as shown, and 
properly spaced, drill the 
The 
other 


two spindles, 


tap holes in the ends of two arms 


jig is then turned over to bring the 





ING 





DRILLING 
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AND 


having a vertical readjustment can be set 
make the ends of radial 
\iter 


swivel 


alike and therefore 


arms uniform in length the above 


operation 1s done, the holder is 


indexed '4 of a turn, and the last opera 


tion is made with the hollow mills car 
ried by the remaining three spindles. In 
this last operation the slight reduction of 
uniform size and length on end of radial 
arm is produced. All these different op 
erations are controlled by stops lower 
part of tables 


An oil-tank pump driven by a small belt 


is provided, and is so arranged that the oil 


for the drills is turned on when they come 
in contact with the work, and shut off 
when they are raised; this being accomp 
lished by a small valve, the stem of which 
attached to and moves with the drill 
table is shown at the rear of the ma 
chine Fig The lower fixed table 
catches all the oil, which drains through 
1 grid back into the oil tank 
These machines are made by the Lange 
lier Mfg. Co., Providence, R. I 
4 a a 
First Atlantic Steamships. 
The National Museum has two intet 
esting relics of the first steamship that 


crossed the Atlanti One is a silver 
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coffee urn which has this inscription: 
“Presented to Captain Moses Rogers, of 
the steamship ‘Savannah,’ being the first 
steam vessel that crossed the Atlantic, 
by Sir Thomas Graham, Lord Lynedoch, 
a passenger from Stockholm to St. 
Petersburg, September 15, 1819.” 
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1819, for Savannah, which place was 
reached April 6th. Between the 14th of 
April and May 22d she made a round trip 
to Charleston, and on the latter date left 
Savannah for Liverpool, arriving there 
June 20th; on the 3d of December she 
sailed for Washington, arriving there on 
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steamship to cross (1838), followed by the 
“Sirius” and ‘Great Western” in the same 
year. The latter vessels have the distinc- 
tion of having made the first steamship 
race across the Atlantic. The “Sirius” 
reached New York a few hours ahead of 
the “Great Western.” 








After reaching Liverpool, the “Savar 
nah” went to Copenhagen, Stockholm 
and St. Petersburg. Lord Lynedoch 
took passage in the steamer from Stock- 
holm, and was so well satisfied with his 
experience that he presented Captain 
Rogers with the urn, and the sailing mas- 
ter, Stevens Rogers, with a gold snuff- 
box. 

The other relic is a manuscript of fifty- 
two pages, with this inscription on the 
cover: “Steamship ‘Savannah’ Log 
300k.” 

The Savannah was a vessel of 350 tons, 
built at Corlear’s Hook, N. Y., and orig- 
inally intended as a sailing packet. She 
was launched in August, 1818. Messrs. 
Rogers, who had been associated with 
Fulton and Stevens in early steamboat- 
ing, induced a shipping firm in Savannah 
to purchase the vessel and fit it with en- 
gines. Her machine was built near Mor- 
ristown, N. J., by Stephen Vail; the boil- 
ers were made at Elizabeth by Daniel 
Dod. The paddle wheels consisted of 
arms arranged to close like a fan. The 
arms could be detached and taken in when 
occasion required. It is said that the 


state-rooms were large and commodious. 
The crew was shipped from New London, 
Conn., where Moses Rogers was born, 
and the vessel left New York March 28, 








Figs. 2and 3. DRILL PRESS FOR BICYCLE PEDALS. 


the evening of the 16th. In 1820 an effort 
was made to sell the vessel to the Gov 
ernment; failing in this, her owners dis- 
posed of her by piecemeal. The Allaire 
Works, of New York, purchased the en 
gines; and at the Great Exhibition in 
New York in 1856, the 40-inch cylinder 
was exhibited along with the log book 
She ran as a sailing packet for a few years 
between New York and Savannah, but 
in 1822 went to pieces on Long Island 
shore. 

Six years later the second steam vessel 
crossed the Atlantic, but it was not an 


American vessel. Four years later the 


third, built in Canada, arrived at London 
The “City of Kingston’”’ was the fourth 


Uses and Advantages of a Public 
Supply of Compressed Air. 

BY FRANK RICHARDS. 
Domestic Refrigeration. 
With our air pipe laid down, and our 
supply of compressed air constantly at 
hand for use, the same as gas or water, 
by any one who wants it and can pay the 
price, one of the most obvious uses of 
it is for cooling purposes, or for main- 
taining at low temperature, not only 
water for drinking, but the many other 
things so necessary to our comfort and 
well-being under our modern and cer- 
tainly improved mode of living. Ice is a 
necessity to us, and yet not in itself very 














October 1, 1896. 


much, but almost entirely for its cooling 
ability. If compressed air can cool our 
drinking water and keep our provisions 
at low temperature for us, and if it can 
do this service for us as cheaply as it can 
be done by ice, then it is preferable to ice, 
because it and 
annoyance than to have to do with ice. 


will involve less trouble 
There will be no heavy blocks of ice to 
handle, no iceman to quarrel with, no 
water from the melted ice to take care ol, 
no choking-up of refrigerator pipes, no 
unclean or unwholesome ice to contami 
nate It will, then, certainly 


be interesting to inquire what will be the 


our water. 
cost of this compressed-air refrigerator. 
During the past summer ice has been 
furnished to retail customers in New 
York City for 40 hundred 
pounds. This 
point, and it would seem to be a fair one, 


cents per 


will serve as a starting- 
because we assume that our compressed- 
air supply will be established first in some 
large city, if anywhere, and therefore the 
cost of ice at the same point is what its 
service would practically come in compe- 
tition with. The ice when received usu 
ally goes right into the family refrigera- 
tor, so that the heat that melts it is fur 
nished by the contents of the refrigerator 
chamber, and they are cooled by the pro 
cess of furnishing this heat for melting 
the ice. For melting one pound of ice 
into 142 heat 
quired, so that if the ice is used in a 


water, units of are re- 
refrigerator, and for maintaining a tem- 
perature approximating 32 degrees Fahr 
in it, the melting of the 100 pounds of ice 
will absorb from the refrigerator walls 
and contents 14,200 heat units. 

Now, with our compressed-air supply, 
as we have assumed all along in these 
maintained at a constant gage 
pressure of 100 pounds, and furnished 
customers at the uniform price of 5 cents 


papers, 


per one thousand cubic feet of free air, 
the cost of the 100 pounds of ice, 40 cents, 
would be equal to that of 8,000 cubic feet 
of free air. The air pipe is carried to the 
refrigerator with the air at full pressure, 
and at the temperature of the outside air, 
and no precautions are required with re- 
gard to the pipe, and no protection or 
covering is needed. As the pipe, of course, 
runs through the ground, the temperature 
of the air as delivered will be somewhat 
lower than that of the external air in the 
hottest summer days, and we may assume 
for the air as it arrives at the refrigerator 
a mean temperature of 70 degrees Fahr. 
The air as it enters the refrigerator, or in 
suitable pipes running around the interior 
of it, is allowed to expand to atmospheric 
pressure, and a great fall of the tempera- 
ture The tempera- 
ture of the air at 100 pounds pressure be- 
fore its re-expansion being 70 degrees, 
the theoretical temperature after the ex- 
pansion to atmospheric pressure will be 
— 167°, or, as we say, 167 degrees be- 
low zero. The ratio of absolute pressures 


is the consequence. 


before and after the re-expansion will be 


AMERICAN MACHINIST 


15 + 115 =.1304, and for this ratio of 
pressures the ratio of absolute tempera- 
tures for air expanding without loss or 
gain of feet is .5541. The initial absolute 
temperature being 70+ 461 = 531, the 
final absolute temperature will be 531 X 
.5541 = 294.227, and the sensible tempera- 
ture will be,as above, 294 — 461 = — 167°. 

This re-expanded and very cold air in 
the pipes around the interior of the re- 
frigerator is to be raised, say, to a tem- 
-+- 32° by absorbing or ab- 
stracting heat from the contents of the 


perature of 


reirigerator, thereby cooling them just as 
the melting of the ice cools them. We 
will then have 8,000 cubic feet of air at 
atmospheric pressure to raise in tempera- 
to + 32° = 199°. At the 
low temperature of re-expansion the vol- 
will be less than 8,000 cubic 
but our air is charged to us at 60 degrees, 


ture from — 167° 
feet; 


ume 


and it is 8,000 cubic feet at that tempera 


ture which is the basis of computation, 
and it is from that volume, at that tem- 
perature, that we get the weight of the 
air. The weight of one cubic foot of free 


air at 60 degrees being .0764 pounds, the 
weight of 8,000 cubic feet will be 8,000 

.0704 = OI1.2 
of air at constant pressure, which in this 


pounds. The specific heat 


case is atmospheric pressure, is .2375 
his being required to raise one pound ot 
air one degree in temperature, then for 
611 pounds we will require O11 & .2375 = 
145.11 heat units; and as the air is to be 
raised in temperature 199 degrees, we will 
require 145 X 199 = 28,855 heat units, or 
these heat units must be absorbed from 
the Our 


100 pounds of ice, it will be remembered, 


refrigerator and its contents. 
only absorbed 14,200 heat units, so that 
the amount of compressed air that will 
cost the same to the consumer as the 100 
pounds of ice will have double the cool- 
ing effect of the ice, or will be equal to ice 
at 20 cents per 100 pounds. 

These computations seem to show quite 
where the 


clearly that for the large cities, 
ly 


compressed-air supply would naturally 
be established, if anywhere, there would 
eventually be a great many customers for 
the air for use in private houses and for 
domestic purposes. Of the details of 
piping the other 


by which the refrigerating power of the 


and of arrangements 
compressed air is to be applied, it is not 
necessary to speak here, and especially 
because I am not able to speak satisfac- 
Only experience can give us the 
In the end 


torily. 
details of successful practice. 
the appliances that survived would differ 
greatly from those first thought of. Some 
difficulties would no doubt be at first en- 
not able now 


which we are 


Some possibilities of re- 


countered 
even to suggest. 
frigeration, such as ice has never brought 
suggest themselves. 
refrigerator is, of 


us, would at once 
Melting ice in the 
course, incapable of freezing other water, 
while with compressed air actual freezing 
would be easily possible. The refrigera- 
tor could be arranged with chambers of 
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which 
Here it 
would be possible to freeze water known 


different one of 


would be a freezing chamber. 


temperatures, 


to be pure, in porcelain or other molds of 
suitable size and shape, into small portions 
of ice for use as required for drinking pur- 
The 


water ices, instead of being, as now, a 


poses. freezer for ice-cream and 


portable affair, with its nuisance of 
pounded ice and salt, and the salt get- 
ting into the cream, would become a part 
of the 


provided for the necessary 


reirigerator, arrangements being 


stirring and 
examination while the freezing was going 
Instead of 


pipes being required, it is quite probable 


on. any system of cooling 
that the compressed air might be dis- 
charged and expanded at once into the 
refrigerator chamber, thus securing in it 
a proper and probably desirable ventila- 
tion 


a a a 


A Pneumatic System of Lubrication. 


While all mechanics realize the import 
ant place the lubricant holds in the su 
cessiul operation of machinery, not quite 
all ot them appreciate the value and im 
and constancy ot 


the habit ot 


portance of regularity 


teed. Many have been in 
thinking that in the use of oil we could not 
have too much of a good thing; but it ap 
pears to be true with oil, as with every- 
thing else, that there may be such a thing 
as an excessive use of it, and the means ot 
adjusting the supply at the point that is 
just right is in the interest both of smooth 
running and of cheap lubrication. 

M. G 


lin, Germany, has invented and applied a 


Hombruch, an engineer, of Ber- 


system of lubrication that will be of in- 
terest to We are familiar 
enough with the various drop or sight- 
feed their 


our readers. 


devices, and introduction has 


worked a great advance in lubrication 


practice. One objection to them is that 
they can only be adjusted to uniform feeds, 
that 


continue until the oil supply is exhausted, 


and when so adjusted the feed will 
whether the machine is running or stopped. 
The arrangement which we illustrate em- 
braces all the points which are to be lubri- 
cated on a given machine or engine in one 
system, and by its operation uniform lubri- 
cation is secured when the machine is run- 
ning, and a cessation of flow when the ma- 
chine is stopped. 

The oil cup, one of which is applied at 


} 


each place to be lubricated, is shown in 


Figs. 1, 2 and 3. The lubricating cup is 


formed of an upper part A, carrying an 


interior sleeve c, the top part of which, d, 
and of a lower part B, in 

The 
Fig. 3. 
The cup B is filled with oil; the pressure 


is funnel-shaped; 
which is a central delivery tube b 


two parts are united as shown in 
of the air is applied by the tube e to the 
surface of the oil, and forces it to the tube 
b, which delivers it into the bearings. The 
air pressure being the same for all the 
cups, the consumption of oil is regulated 


of the tube bh, which is selected 


by the size 
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of a size smaller or larger according to the 
size of the bearing to be oiled. The cups 
may be large enough to hold oil for a 
week’s run, or longer. The height of the 
tube b is 2.4 inches. If the oil is to be fed 
for several days for one filling, the air 
pressure is slightly increased from day to 
day, a gage at all times showing the height 
of the oil in the cups. 

Figs. 4 and 5 show the spiral pump by 











a 
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Fig. 2 


PNEUMATIC 


which the air pressure is obtained. It will 
be seen to be practically a reversed Ar- 
chimedes screw. The spiral tube E is 
placed upon a spindle g, which is hollow 
at its lower end and stands obliquely in the 
box B, which is partially filled with water. 
The spindle is turned by the worm gear f, 
which is connected with the moving ma- 
chinery. A portion of air enters the up- 
per open end of the spiral tube at each 
revolution, and escapes at the other side 
of the partition h, to be distributed by the 
tube b, connected to the various oil cups. 
The pressure obtained varies with the 
speed of the machine, and the distribution 
of the oil is therefore in accordance with 
the requirements. 

The cuts and description above we take 
L’Industrie,” feeling that many oj 
our readers will be interested in the de 


from 


vice. We confess that the description of 
its operation is not satisfactory, and we 
believe that a better one can be given, 
which we will not attempt until our read- 
ers have had time to look it over. The de- 
vice is at least highly suggestive and well 
worth a little effort to understand it. 
A A A 


Running Steam Cylinders With- 

out Oil. 

Steam engineers have of late been learn- 
ing that the use of oil for lubricating 
steam cylinders and pistons is by no 
means an imperative necessity. It will 
be remembered that at the last New York 
meeting of the American Society of Me- 
chanical Engineers this subject came up 
in connection with the discussion of the 
topical question: “What information can 
you give as to the best method for the 
extraction of oil from condensed steam 
where it is desirable to use the exhaust 
steam repeatedly for boiler-feed pur- 
poses?” In the course of the discussion 
it was made to appear that but little 


ion 
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oil was really required for cylinder 
lubrication, and that cylinders might 
even be safely run without any. Mr. 
John Fritz, the present president of the 
society, spoke of one engine which had 
been run for a number of years without 
any oil in the cylinder. 

We have been hearing lately more or 
less about the new torpedo boats for the 
United States Navy, and about the 
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launching of the first lot of torpedo boats 
by the Herreshoffs. We have reliable in- 
formation that upon those particular ves- 
sels the main engines, as well as the equip- 
ment of Blake steam pumps, are to 
be run without the use of oil in the steam 
cylinders, thus doing away with the 
necessity of carrying feed-water filters, 
and all risk of injury to the boilers from 
the presence of oil. While, as we have 
noticed above, the discarding of oil for 
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steam cylinders is not an altogether new 
idea, it has not been the practice to run 
steam pumps without oil. The pumps 
furnished for the torpedo boats by the 
Geo. F. Blake Manufacturing Company 
are arranged without any oil holes what- 
ever, so that it will be impossible to get oil 
into the steam cylinders. These pumps 
have been given an exhausive test for sev- 
eral days at the works, and they have 
operated with entire satisfaction and with- 
out using a drop of oil. This would 
seem to be an authoritative example, and 
it should at least secure a further ex- 
perimental discarding of the objectiona- 
ble practice of cylinder oiling. 


A A A 


It is announced that Mrs. Julia Bradley, 
of Peoria, Ill., has bequeated $2,000,000 for 
the establishment of a polytechnic school 
in that city, to be connected more or less 
closely with Chicago University. The 
money with which the school is endowed 
comes from a fortune resulting from the 
growth of land value in the city of Peoria, 
Mrs. Bradley’s wedding present having 
been a farm which is now in the heart of 
that city. The plan is to give to the 
school a large sum each year as long as 
Mrs. Bradley lives, and the whole estate 
at the time of her death. 


* A A 


A writer to “Engineering,” London, 
says: “The extra power required to ma- 
chine steel, as compared with wrought 
iron, is generally attributed to the higher 
temperature at which the former is pro- 
duced. Can any of your readers say what 
properties iron castings possess when the 
pig iron from which they are run has been 
raised to a steel-melting temperature, and 
then, before pouring, cooled to one just 
sufficient to keep the metal fluid?” 


A A A 


About one-half of the entire copper 
product of this country is now refined by 
electrolysis—a fact which illustrates in a 
striking manner the progress of electricity 
in this field, which has been none the less 
rapid because but little noise has been 
made over it and but little is publicly 
known about it. 


A A 3s 


Two fast express steamers building for 
the Hamburg-American Company have 
to meet a guarantee not only of 22% 
knots on a six hours’ speed trial, but the 
probably more exacting one of 21 knots 
as the mean of two years’ steaming across 
the Atlantic. 


A A . 


The engines of the American liner “St. 
Paul” are said to show such high econ- 
omy—1I.22 pounds of coal per I. H. P.— 
that some British engineers are suggest- 
ing that it is “too good to be true.”’ 
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Comparison of “St. Paul” and 
“Lucania.” 


The “Marine Journal’ contains an in- 
teresting computation, which has been 
made by Charles H. Haswell, on the rela- 
tive speed merits of the American and 
British built steamships “Lucania” and 
“St. Paul,” respectively. 

The computation seeks to determine the 
handicap that the “St. Paul” would be 
entitled to by the rule governing steam- 
yacht racing, and takes into consideration 
their capacities as developed in the lines 
and proportions of their hulls, and by 
their engines, the accepted elements for 
the computation being as follows: 

“Lucania” (British)—Tonnage, 12,952; 
grate surface, 2,200 square feet; pressure 
of blast, 1.5; indicated horse-power, 30,- 
000; average hourly speed (recent pas- 
sage), 21.37. 

“St. Paul” (American)—Tonnage, 11,- 
629; grate surface, 1,150 square feet; pres- 
sure of blast, 2.5; indicated horse-power, 
20,400; average hourly speed (best pas- 
sage), 21.08. 

Working on these figures, according to 
prescribed formula, Mr. Haswell figures 
that the “St. Paul” has an advantage in 
proportions of hull, water lines and ap- 
plication of power. 

Applying his figures to a recent trip of 
the “St. Paul,” covering a course of 3,046 
knots, it appears that if the “Lucania” 
had been coming over the same course 
she would have had to allow 231.2 miles, 
or 10 hours and 58 minutes, to the Amer- 
ican Her time over would have 
been 5 days 22 hours 32 minutes, or 1 
hour and 59 minutes better than the “St. 
Paul's” (6 days 31 minutes); but the time 
allowance would have made the “St. Paul” 
a winner by 8 hours and 59 minutes. 

The “Lucania’s” average, however, of 
21.81 knots, made when she beat the rec- 


boat. 


ord from Queenstown by doing the pas- 
sage in 5 days 7 hours 23 minutes, if main- 
tained over the Southampton course of 
3,046 knots, would make the time across 
5 days 19 hours 39 minutes, or 4 hours 52 
minutes better than the “St. Paul,” low- 
ering the “St. Paul's” figurative victory 
on time allowance to 6 hours and 6 min- 
utes. 

This would be still 
the “Lucania’s” 


further lowered if 
“record average’’—made 
over a longer course than her “record 
course” —of 22.01 knots used. In 
that case, the “St. Paul” would win on 
time allowance by 4 hours and 50 min- 
utes. 


were 
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The Hardie Compressed-Air Car. 

Up to date the test of the compressed- 
air cars in One Hundred and Twenty- 
fifth street has been highly successful from 


a mechanical point of view. The cars 
have now occupied their place in the 
regular schedule for about six weeks. No 
delays have occurred which can _ be 
charged against the system, and a sur 
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prisingly small number from any cause— 
in fact, it would be difficult to name a new 
machine of any kind that ran more 
smoothly at its first trial. On but a single 
has towed home. 
That was due to the breakage of a pin, 
and in no way reflects upon the system. 

The length of the round trip is 43¢ 
miles, and the cars regularly make three 
round trips, aggregating 134% miles, with 
one charge of air. On several occasions 
trips, aggregating 17% miles, have been 
made with one charge, although this is 
only under favorable circum- 
stances. 

A thorough test of the economic per- 
formance of the plant is to be made, and 
its results will be awaited with interest. 
So far as mechanical performance is con- 
cerned, there is apparently little to be 
desired. 


occasion a car been 


possible 
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Literary Notes. 

ONE THOUSAND POINTERS FOR MACHIN- 
ISTS AND ENGINEERS. By Chas. McShane 
(Practical Machinist), Griffin & Winters, Chi- 
cago, Ill. $1.50. 

This is a book compiled by a machinist 
whose experience has been chiefly if not 
solely in railroad machine shops, and it 
contains little of much use to those whose 
work is in other fields. To the railroad 
machinist and engineer, however, the 
book should prove useful. There ts little 
in it that is original or new, but it is mainly 
a compilation. It has been intelligently 
compiled, however, and the book ought 
to be worth its cost to machinists and en- 
gineers whose work is on locomotives. 
PRACTICAL GUIDE FOR FIREMEN. By W 

H. Wakeman. Seventy-four, x 6-inch pages; 

cloth binding ; illustrated. Published by Amer- 

ican Industrial Pub. Co., Bridgeport, Conn. 

This is a book intended especially for the 
use of firemen of stationary steam plants, 
and gives practical directions on what to 
do in the boiler room, and how to do 
it, as well as what not to do. There are 
short chapters on “First Duties in the 
Morning;” “Carrying Fires and Remov- 
ing Ashes;” “Steam Pressure and Water 
toiler Feeders;” “Receivers and 
“Caring for Water and 


Level;” “ 
Return Traps;” 
Steam Gages; “Leaving the Boilers at 
Night;” Mr. 


Wakeman is well known to our readers, 


“Boiler Inspection,” etc. 


and he writes from the standpoint of a 
practical man whose daily practice for 
years has been along the lines treated of 
in his book. The book will be useful to 
most firemen, and should help them to be- 
come good engineers. 

We have received the first number of the 
“Tournal of the American Foundrymen’s 
published 
Detroit, 
full ac 


Association,’ which is to be 


monthly at 95 Griswold street, 


Mich. This 


count of the first meeting of the associa- 


number contains a 


tion, which was held in Philadelphia last 


May. The papers presented at that meet- 


ing included, and comprise such as 


are 


“Foundry Cranes;” “Air Compressors for 
Use 
“How to 


“Chemistry of Iron;” 
Good Molders:” 


in Foundries:” 


Turn QOut 
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“Green, Dry and Loam Sand Molding;” 
“Physical Tests and Chemistry of Cast 
Iron;” “Molding Machines and Their Ap- 
plications;” “Cupolas and Cupola Prac- 
tice; “The Sand Blast,” etc. There is 
also a “Review of Foundry Literature for 
the Month” (June), in which brief descrip- 
tions are given of leading articles pertain- 
ing to foundry matters as found in various 
journals. The new journal is ably edited 
by Secretary John A Penton. 
$5 per year. 

We have received from the United 
States Industrial Publishing Company, 
31 State street, New York, specimen pages 
of “The Manufacturers’ Export Code,” 
which is a very elaborate telegraphic code, 
adapted to the requirements of general 
business, and in which special attention 
is to be paid to the needs of machinery 
builders. The meaning of each code 
word is given in Spanish as well as Eng- 
lish, thus making the code specially 
adapted for use by those who do business 
in South America. 


Its price is 


We have received a copy of the “Uni- 
versity Scientific Magazine,” which is 
issued by the University of Tennessee, 
at Knoxville. The number contains, 
among other interesting articles, 
which will interest draftsmen, since it is 
an illustrated exposition of the practice 
of a large number of drafting rooms in 
industrial and other establishments. In- 
quiry was addressed to the chief draftsmen 
of these establishments, asking for sample 


one 


cards of letters representing what their 
experience had shown to be the best style, 
and the results are given. 

The Brown & Sharpe Manufacturing 
Company have published in a separate 
pamphlet that portion of their “Treatise 
on Milling Machines” treats of 
Compound Indexing 
ard 6x9-inch pamphlet of 13 pages, and 
will be found useful by those who operate 


which 
It makes a stand- 


milling machines and wish to be able to 
index anything that comes along. 
- a oo 
Ball Bearings and Roller Bearings in 
Grist Mills. 
“There appears to be a growing belief 
that ball bearings could be employed with 


advantage at many points in a flour mill 


The change would necessitate new pat- 
terns and processes in the shops where 
mill machinesand machinery are made, and 


that means a money outlay, which in these 


unusual weight 


times is a consideration ot 

Nevertheless we predict a “strike” for the 
house that first brings out a line of ball 
bearing machines, hanger etc.” —"“*The 
Roller Mill.” 

{There can be no question about it. The 
modern roller mill is a place where the 
ball bearing or roller bearing would seem 
to be especially applicable, and our es 


teemed contemporary may very safely pre 
who have the enter 


application.—Ed 


dict success to those 


prise to make _ the 


\. M.] 
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Ball-Making. 

We devote a large share of this issue to 
a full description of ball-making methods 
as pursued in one establishment, under 
the direction of a mechanic who is pre- 
eminent, and whose methods are always 
highly suggestive and instructive. Real 
mechanics will readily recognize the 
value of such an article, even for those 
who may never have anything to do with 
steel ball making. Ideas used in any 
given line of manufacture are seldom 
wholly or even mainly original. They 
are usually adaptations from other lines, 
and the mechanic who would be well in- 
formed, ready in expedients, and compe- 
tent to cope with the problems of his busi- 
ness as they arise, cannot be too well ac- 
quainted with what is done by other skill- 
ful and successful men, even in lines of 
work that seem quite different. This 
present article is brimming full of valua- 
ble ideas that can be applied in many 
ways, and in the manufacture of many 
articles differing widely from the particu- 
lar line to which it refers. 

It is evident that balls are coming into 
quite general use, especially for thrust 
bearings, for which they seem especially 
adapted. What they may do in some cases 
is shown by the experience of a friend 
of ours who, some time ago, designed 
a machine, the principal element of which 


was a screw, about 3 inches diameter, 114 
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inches pitch. This screw was driven by 
bevel gears and a double friction clutch, 
and its office was the usual one of such 
an arrangement, 1. e., to exert pressure. 
The pressure required for the work could 
not be very accurately determined in ad- 
vance, and was consequently guessed at 
to some extent; with the result that when 
the machine was completed and put in 
operation it seemed to be a failure—it 
would not do the work required of it. 
The old method of getting over this diffi- 
culty would have been to put on larger 
and wider pulleys to force things, and then 
stronger clutches and gearing to stand 
the belts; but as it was, two grooves were 
turned and plain hardened steel rings put 
into them, between which were placed 
thirty-four %4-inch steel balls—and lo! the 
machine was and is a complete success. 
In fact, it was afterwards found advisable 
to reduce the width of the driving belts. 

Many similar instances might be given, 
and a device that can do such a thing for 
the machinist is and must be important 
to him, aside from his interest in the 
methods employed in its. manufacture 

A A A 

One Reason for the Reputation of 

the Corliss Engine for Economy. 


It is, of course, well known that there 
is no reason why the Corliss engine 
should give any better economy of steam 
than a number of other valve motions, 
other conditions being the same; but, 
nevertheless, the reputation of the Cor- 
liss gear for economy is so great that it 
has practically crowded all other releas- 
ing gears out of the market. We know 
of one manufacturer who deliberately laid 
aside his own gear and adopted the Cor- 
liss, although he considered his own con- 
struction the best. Experience showed 
that it was impossible to make headway 
against the reputation of the Corliss mo- 
tion, no matter what the merits of an- 
other construction might be. There can 
be no doubt that the reputation of the 
Corliss motion for superiority in a field 
where it really has no superiority is 
largely responsible for its commanding 
position to-day, and it is a matter of in- 
terest to inquire into the reasons which 
gave it this reputation. 

In the early days, when this reputation 
was being made, the gear was made ex- 
clusively, as it still is chiefly, with a sin- 
gle eccentric. With a single eccen- 
tric the latest cut-off under the action 
of the governor is still fairly early, 
and when a proper margin is provided 
for occasional extra loads, the usual 
working cut-off is of necessity at an 
economical point. This consideration 
compelled the putting-in in every case of 
an engine large enough to handle its load 
economically. If the engine were not 
large enough to do this, it simply had to 
come out, as it would not act. 

Had the Corliss engine been fitted at 
the start with two eccentrics, so as to 
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have a long range of cut-off, there can be 
no doubt that the constant pressure to 
make a small engine do a large engine’s 
work would have prevailed in many cases. 
The result would have been a lower econ- 
omy in those cases and a corresponding 
injury to the reputation of the engine. 

In no one thing does the sound judg- 
ment of Mr. Corliss show itself more 
clearly than in thus building an engine 
which could not be made to give poor 
economy. He made it a case of good 
economy or a larger engine, and the re- 
sults are before the world. 


s a A 


Scientific Illiteracy. 

Some time ago there was some discus- 
sion of what was called “Scientific Illiter- 
acy,’ and some of those who took part in 
the discussion claimed that there was a 
very deplorable lack among scientific and 
technical writers of that kind of education 
which enables men to choose the best 
forms of expression, construct grammati- 
cally correct sentences, etc. We ourselves 
were, it seems to us, undeservedly compli- 
mented during the discussion; but be that 
as it may, the fact is that most men who 
have studied any art or science sufficiently 
to have anything to say about it worth 
saying in print, have been unable to also 
devote much study to the science of 
language and to the niceties of syntax. 
Ideas and exact information are far more 
important in technical writing; readers for 
whom such writing is intended being usu- 
ally willing to overlook mere slips of the 
pen, or errors in grammatical construc- 
tion, if only the ideas and the information 
be not lacking. 

In this connection it may be interesting 
to mention that a friend of ours who was 
at one time connected with a journal whose 
editor, contributors and readers were al- 
most exclusively college men, informed 
us that many communications were re- 
ceived from graduatesand under-graduates 
which were totally unfit for publication on 
account of bad orthography and worse 
syntax. From an inspection of the publi- 
cation referred to, we certainly would not 
be willing to concede that there were ideas 
to compensate for these shortcomings, 
and, on the whole, we think the scientific 
and technical writers do not compare so 
very unfavorably with others, excepting 
those whose business is literature and 
whose literary skill is their only warrant 
for writing at all. 

A A A 

It having been reported that an officer 
of the Russian Government, assigned to 
duty as inspector during the manufacture 
of armor plates at the Homestead Works, 
had become acquainted with the secret 
processes of manufacture, and had given 
them to his own government, with the re- 
sult that no more orders for such plates 
could be secured here, the report was 
later denied by the superintendent of the 
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stated that their 


secrets had been stolen, and that the truth 


works, who none ot 


is there are very few secrets to steal. 
A 4 A 


Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(171) M. K., Garwood, N. J., asks: I 
should like to know if there are any means 
for truing the centers of a spindle which is 
hardened all over, but is found, after be- 
ing ground, not to be quite true. A.—If 
the piece is not too much out, it can be 
trued by means of a copper lap, which lap 
is simply a piece of copper wire held in a 
drill chuck in the speed lathe, the point 
being turned in place to correspond to 
the centers, i. e., 60 degrees. This lap can 
then be charged with flour of emery and 
oil, and by marking the proper side of the 
piece the work can then be held on this 
revolving lap and pressed against it later- 
ally in such a way as to throw the center 
over; the final operation being, of course, 
to feed the work up to the lap in order 
to make the centers truly conical and true 
with each other. Where work is to be 
thrown over very much by this method, 
considerable time and patience are re 
quired, and whether it is worth doing in 
any case must depend upon the value oi 
piece to be corrected. 


(172) A correspondent whose signature 
is an undecipherable monogram, writes: 
In answer to question No. 167, September 
17th, with steam pressure 100 pounds 
(doubtless meaning boiler pressure) th« 
mean effective pressure is reckoned at 80 
pounds; is not this decidedly wrong? 1 
think it is commonly placed at one-hal 
the boiler pressure. A.—In the case ri 
ferred to the mean effective pressure was 
purposely assumed lower than the cor 
ditions warranted, instead of being, as our 
correspondent suggests, much too high 
The valve was a slide valve, cutting off not 


before three-quarter stroke, and with 
steam at 100 pounds the tabulated meat 
effective pressure for three-quarter cut-off 


id assumed 


instead of So. we 


is 94 pounds; so that if we h 
85 or even 90 pounds, 
would have had sufficient warra 
doing. With automatic cut-off 
presumably running with reasonable « 
omy, but where the point of cut-off is no 
known, it is quite common to assume t 
mean effective pressure at one-half the 
boiler pressure 


We are sorry that our 
correspondent is unable to 
other reference, and hope that h 
yet be able to find it and bring 
notice over his signature 


(173) G. T. A., Munhall, Pa., writes: I 
wish all the information I can get on test 
ing the hardness of steel. I am trying to 
find some way to establish beyond doubt 
that one piece of steel is harder than 
ther when both pieces are known to be 
exceedingly hard. The results as shown 
by physical tests, or trial by means of a 
center punch, do not show anything in our 
particular case. A.—We are opit 
ion that no satisfactory test for the hard 
ness of hardened steel has ever been de 
vised. As the standard test of the 
parative hardness of minerals is by scratch 
ing them with different substances, why 
might not this be applied with more or 
less satisfaction? There is no steel so hard 
that the emery wheel will not cut it, and at 


ano- 


of the 


com 


the same time everyone kr ows that the 
wheel cuts hard steel much more slowly 
than it cuts softer steel. There would 
seem to be in this fact all the essential cor 
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ditions for a tolerably satisfactory test of 
steel hardness. The steel dust made, the 
reduction in thickness of the piece of 
steel at the place where it was ground, o1 
the abrasion of the whee ina given 
time, would all be in evidence, and surely 


such evidence 1] 


itseli 


might tell us much 


(174) J. T., Chicago, asks: 1. Where is 
the neutral axis located in different se¢ 
tions, and when does it come on the bot 
tom of a section? A.—The neutral axis is 
always at the center of gravity of the sec 
tion, and hence can never be at the bot 
tom. 2. Should the compression flange be 
as large as the tension flange in cast-iron 
beams when we are figuring on deflection 
and not on breaking? A.—The heavier 
tension flange is practically the result of a 
ransfer of surplus strength from the com 
pression flange to the tension flange, 
where it is needed. It enables the beam 
to carry a heavier load without breaking 
We do not think any absolutely general 
statement of the effect of the transfer on 
the stiffness of the beam can be made; but 
with the limitation that the transfer shall 
be so made as not to disturb the position 
of the center of gravity of either flange, 
the deflection of a beam with equal flanges 
will be less than that of a beam of unequal 
flanges of the same aggregate 
tion. 3. Explain how to calculate 
moment of inertia of various 
\.—Moments of inertia of all 


cross-sec 
the 
sections. 


cross-sec 


tions in common use may be found in al] 
engineers’ pocket books Their exact 


calculation requires the use of the calculus 
Results which are sufficiently accurate for 
practical purposés may be found by the 
method explained by Mr. Ferris in our 
issue of April 16th. 3. What should be 
the shape of a beam supported at one end 
and loaded at the other for a uniform bend- 
ing strength, not breaking strength? A 

A beam of I which 
Is SO proportiones ie strain at the 
puter ‘at all points of its 
length, and we understand your ques 
er 


es 1s the 


uniiorm strength 1s one 


fiber is the sat 





1¢ 


tion, the torm in Doth ca 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Gear wheels, geal 
Forming Lathes. Mer. Mach.Tool Co 
Milling Machs 


eutting Grant; see page 4 
Meriden, Ct 
Wis 


Ke mpsn ith Co... Milwaukee 


to 2H. P. Finished b 
Paterson, N. J, 


Engine Castings ! jlers 


g 
and engines. Grant Sipp, 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortiandtst.,N.Y 
gear cutters, counterbores 
vertical millers, hand 
Clough, New Haven, Ct 


Duplex and special 
cutter and surface grinders 
punches and shears. R. M 


Patent Soliciting of High Class D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for Brief History of Patent 


Legislation 


Notice—The lution of the George Place 


diss 


Machine Co., through a receiver, in no way affects 
me or my regular business, as | had no financial 
nterest in the company My name has never 
been, nor is it now, or ny of its obligations 
Owing to the corporate name under which the 


been doing I theueht it 
Very respectfully 


(;kORGE PLAct 


nas isines best 


company 
to make this explanation 


New York, September 19. 18M 

A oe A 
It is reported that the E. W 
Brooklyn, N. Y., is 


sliss Com 


pany, Or about to 


secure a contract with the Government 
for the construction of one hundred 
Whitehead auto-mobile torpedos The 
contract amounts to 1 arly $ 250.000 
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An Irrepressible Inventor. 

In a recent issue of the “Nineteenth 
Century” Sir Wemyss Reid gives so1 
reminiscences of Newcastle-on-Tyne, and 
shows tl beginning { the hydra 
crane and of a world-ré wned inve1 

As a youth (he vs) I remembe y 
plain house 1 Westgate street, upo 
the door of which was a worn brass plate 
bearing the words, ‘Mr. Armstrong 
licito The Mr. Armstrong of forty 


years ago was an eminently respectable 
t | Son rood 


member of his protession 


people, it is true, shook their heads whet 
they heard that instead of attending t 
conveyances and writs and mortgages, he 


had taken to dabbling in mechani 


that way does fortune lie in the profession 


f the law. But one day I was taken 
1 boy to see a remarkable new toy—tt 
seemed nothing more—that had _ been 
placed upon the Quayside at Newcastle, 
where a few small steamers and Dutch 
merchantme were tl habit of co ing 
with cat It ked like a metal box 
with some curious | lles, not unlike 
water taps, upon the lid. A good-natured 
workman turned one of these handl ind 
! Ss | did Oo 1 g il rane ] d by 
rattled it hain | vly but rely 
yul \ d to tl ir It was 
‘ r ‘N { t rse d 
+) ’ he ; PI ( ‘ F nic el nt o 
t ran lit \ ed the hand 
i stra tw the ic] W repe ited 
\t the t | 7 | the heavy d 
‘ | lt 
\r t the West t¢ 
reet, that ente t That was the 
! t hyd i M Ari t t 
I 1 t 1¢ i 
1] t ept 1 the practi 
pt r But | l ht l m 
t di Ty1 
t = tsw 
the | ect 1} 
iil the , fd : 
hydrau ‘ undert 
From t nl beginnit 
than year go has sprung tl 
| \ tablishment, which know y 
e 1 Kuroy Fifteen thou d 
\\ r} ¢ re hia dav to d \ t 
TT roe the Of co e, the 
D 1 begun t ( it strides 
ory before | t New e in 186 
The fa rifled had bee nvented 
dw be« ta mportant 
in article ¢ inu the hydrauli 
ran nd ram But e then the le 
‘ op t « ‘ ’ 1 ¢ |} beet 
lmost app d | not re 
r the ) il It 
Mr. Ar trong licite vy Lord 
Ar g, who ha n the impetus to 
‘ ee nracr ¢] vne 
A A A 
— D vole trad 
> il oun \ ‘ im corre 
ponde } ( nections on 
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the Continent has recently been staying in 
Berlin, and on his way visited a few Dutch 
towns. Whilst traveling, he was much 
struck with the rapid and increasing sales 
of American cycles in Germany and Hol- 
land, and in Berlin especially a very large 
number of American machines are to be 
seen, whereas six months ago they were, 
comparatively speaking, unknown. He 
was told that at nearly all the cycle depots 
the sales of American machines were on 
the increase. The correspondent con- 
tinues “If wooden rims and very light ma- 
chines are the demand on the Continent, 
it surely behooves those engaged in the 
cycle industry to go with the times.” A 
friend—the representative of a large house 
dealing in agricultural implements—once 
told him, and it is more true now than 
ever, that the American makers of agri- 
cultural implements had almost completely 
ousted the English manufacturers of reap- 
ers, binders, etc., in Germany, Russia, 
Austria and Hungary. The English firms 
would not listen to the advice tendered 
them by their agents in great cities and 
centers, and would not adopt the methods 
of the Yankee makers, with the conse- 
quence that orders were lost and the trade 
went to the States. It is to be hoped that 
this will not be the case with the cycle in- 
dustry.—“The Engineer.” 
A A + 
It is reported that the two Japanese 
naval constructors who have been in the 
United States for some time past, looking 
into the matter of plans and specifications 
for two cruisers for the Japanese Govern- 
ment, have reported favorably upon the 
bids tendered by Messrs Cramp and the 
Union Iron Works, and the formal award 
of the contracts will be made in a few 
weeks. Each of these vessels will be of 
about 5,000 tons displacement and have 
a speed of about 20 knots. 
A A A 
It is stated that the Hamburg-American 
liner, ‘Augusta Victoria,” is to be length- 
ened 60 feet, giving her a total length of 
520 feet. The extra space thus obtained 
will be utilized in part for extra boiler 
capacity, by which the speed of the vessel 
is to be increased about ™% knot. The 
method of procedure will be to cut the 
vessel in two, drawing the parts asunder, 
and putting in a new frame and plates to 
fill the gap. 
A A A 
We are informed that some time ago 
the Straight Line Engine Company, 
Syracuse, N. Y., did some work for the 
Solvay Process Company, for which work 
the traversing machine of Professor 
Sweet’s design was specially adapted. 
Afterward the Belgian works of the Sol- 
vay Process Company wished some simi- 
lar work done, and it was.sent to Syra 
cuse to be done in the same manner and 
on the same machine. 
A A A 
A board of naval engineers has been 


making extended experiments on the use 
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of oil as fuel in naval vessels, and it is 
stated the report is now before Commo- 
dore Melville. Though at this writing 
little is known definitely of the tenor of 
the report, it is thought to make a favor- 
able showing in favor of at least tenta- 
tive experiments in the use of oil fuel in 
smaller naval vessels. 
A A A 

Lieutenant Joseph Strauss, of the Navy, 
has devised a substitute for hydraulic cyl- 
inders for taking up the recoil of heavy 
guns. He uses springs and, it is said, 
reduces the complication of the mechan- 
ism, and makes a device more reliable 
than the hydraulic cylinders. 

A A A 

In France, more factories are driven by 
water power than by steam. A total of 
118,655 workshops are enumerated, 59 per 
cent. of which use water. The hydraulic 
plants are much smaller than those run by 
steam. 

A A A 

A good knowledge of arithmetic is more 
useful to a craftsman than to be a good 
speller; but still, the draftsman who marks 
his drawing “Driveing Geare Leaver” is 
somehow frightfully handicapped in the 
race for advancement. 

Ss & ©& 

Some machinists are much given to the 
use of the spirit level in setting work. It 
would be interesting to observe what such 
a man would do in the machine shop of a 
naval vessel. 

A A 

The compound engines of the White 
Star steamer “Germanic,” recently re- 
placed by triple expansions, had driven 
the ship across the Atlantic 422 times, or 
over 1,000,000 miles. 

A A A 


Commercial Review. 


New YorK, SATURDAY EVENING, SEPT. 26TH. 
ENGINES AND BOILERS. 

It is almost dead low water in the en- 
gine and boiler trade. Many of the buoys 
in the channel are still fixedly pointing 
downward, while a few are twitching 
about in a way that may indicate the 
presence of incipient up-currents. In 
plain language, there are occasional re- 
ports of improvement, but they are fully 
offset by those which point the other 
way. A better inquiry and even a better 
demand are experienced by some, due 
partly, perhaps, to engineers, contractors, 
etc., having gotten down to work again 
after the vacation season, or for the rea- 
son that the results of the election are 
being discounted in advance. 

But appearances indicate that the buying 
side of the market is in general as cautious 
as hitherto, if not more so. Investors no 
doubt feel,as with propriety they may, that 
aiter business has already been in a hesitat 
ing condition so long it would be foolish 
to place their contracts now when they 
have so short a timeto wait before learning 
what it is upon which they must reckon. 
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The demand from office, and other met- 
ropolitan buildings, this month and last 
has been quiet. An order placed a few 
weeks since for a steam plant for the 
Telephone Building, and which went in 
customary channels, is about the latest 
one that has come to our notice. 

WHEN BUSINESS STARTS UP AGAIN, 
how will it act? This, to be sure, is con- 
jectural, but one opinion has been sug- 
gested which contains so much common 
sense that it will bear repetition. It is, 
that after confidence is restored the really 
necessary orders which are now hanging 
fire will quickly be placed, causing a 
spurt of activity; then will come a reac- 
tion to dullness, and after the first of next 
year trade will begin to pick up afresh. 
So the new and aggressive enterprises 
projected may take things in rather a 
leisurely manner. 

A SIGN OF THE TIMES. 

Contracts contingent upon political 
events are now referred to once in a while 
by the daily press. The following story 
told us by one of the parties immediately 
concerned is a clear-cut example of the 
fears which are hurting business: A certain 
Pennsylvania company who make high- 
speed engines for electric purposes re- 
ceived an order from a Southern electric 
plant, for an engine of something like 150 
horse-power to be ready for shipment 
November 4th. But the contract was con- 
ditioned upon the election of Mr. William 
* * * the day before, and if Mr. Wil- 
liam * * * were elected instead it was 
to be canceled; and not only that, but in 
the latter event the otherwise purchasing 
party were to place two engines on the 
market themselves. Whether the offer 
was accepted, is a fit subject for con- 
jecture. 

DOING BUSINESS AT LONG RANGE. 

The Sultan of Koetie has ordered an 
Ames boiler. Koetie is on the island of 

3orneo, and it is said that the boiler will 
be used for plantation purposes. One of 
the most prominent high-speed engine 
companies in this section reports an im 
proved trade this year with China and 
Japan. Five of their engines have been 
shipped, we believe, to the Far East within 
the past month. And as to foreign trade 
on this side of the water, Frank McSwe- 
gan & Son, of this city, inform us that 
they have just sent off a steam plant, con 
taining engine, boiler, pump and heater, 
to Mexico, to be used in connection with 
gold mining. Elsewhere are rumors of 
inquiries from Mexico, South America, 
Porto Rico and South Africa. 

FOREIGN DEMAND FOR MACHINE TOOLS. 

Among the manufacturers of machine 
tools who have been abroad this season is 
Mr. Fred. A. Geier, secretary and treas- 
urer of the Cincinnati Milling Machine 
Company We have received from him 
the following in‘eresting letter upon the 
outlook for Am ‘rican tools in Europe: 


“The writer fourid that the demand in 
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Europe jor American tools at the present 
time was greatly augmented by the fact 
that tool 
builders are exceedingly busy, and the 


English as well as German 
prompt deliveries on American tools, in 
many cases securing the order. There is 
now, and will continue to be for quite a 
number of years,agood demand for Amer- 
ican tools of the best grades on account of 
their types. 
Some of the best builders of tools on the 


superiority over European 
Continent, however, are closely imitating 
our designs and putting in the very best 
These tools in many in- 
the 
These builders are greatly 


of workmanship. 


stances, however, cost more than 
American. 
increasing their facilities, and the Ameri- 
can builder will find the competition at 
their hands 
It will be 


builder to 


growing keener all the time. 
the 


foreign 


necessary for American 
this 


adapt his machine to the re 


study market 


closely and 
quirements of the foreign buyer.” 
In addition, Mr. Geier is able to report 


some favorable signs in the situation at 


home: “In the domestic market, this last 


week (his letter being dated Septembet 


4 
24) 


has shown a decided improvement; 


others, three orders having been 


unong 
secured which have been hanging fire for 
nths Wi 


heve that 


ni 


are optimistic enough to be 
the 


these are result of a belief 


on the part of our customers that the bat 
tle for sound money has been won and 


Nove 7 hye r 


return 


that will simply give us official 


ET CETERA 
] 


A marked industrial 


is reported by a gentleman connected with 
the 


ctivity in England 


steel trade, who has returned from that 


In | 
] ] } } 


chinists are in den ind of shipbuilding, 


country ind elsewhere ma 


ete \ certain English house dealing in 
American tools he reports to be very 
busy 

The United States Consul at Furth 


\merican bicycles 
Bavaria 


sold next spring in 


shipments of machinery from 
York, as per Custom House reports 
made during the week ending September 


38 


unted to $168, 


IRON AND OTHER METALS 


show 
the 


The iron market continues to 


> 


improved tone Both are 


A a , 
Help Wanted. 

Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 

Mechanicai 
references, 


draftsman position; 
Box 78, AMERICAN MACHINIST 


desires good 


Experienced mechanica 
best Box 81, 


iftsman.wants positior 


references AMERICAN MACHINIS 





Wanted 
to South Africa to erect machy. 


By comp't machinist, opportunity to go 
Box 82, AM. Macu 


_Comp. draftsman, grad. wants pos. ; exp. in de 
sign’g engs., boilers, gen. machy. E. P., Am. Macn 


Expert draftsman, 


experienced machine de 
signer, open for engagement r 


Box 73, Am. Macu 


Foundry foreman with considerable experience 
wants pos.; American; best refs. Box 76, Am. Macu 


Machinist, also mechanical draftsman, desires 
position: will work two weeks free to show ability: 
German; speaks little English. 


Wanted— For Ohio city, thoroughly reliable and 
competent man to take charge of die department; 
none other need apply. Address, with full par 
ticulars, Box 83, AMERICAN MACHINIST 

Wanted A man to run automatic 
screw machines; also a first-class tool maker; 
both must be of good habits. Apply at once, to 
William L. Gilbert Clock Company, Winsted, Conn 


first-class 


I would like to hear from party desiring service 
of thoroughly up-to-date foundry foreman on light 
or heavy work; if vou need such a man, drop me a 
line and get full particulars; good references. Box 
84, AMERICAN MACHINIST 


Superintendent would like to correspond with 
parties requiring the services of a man of thor 
oughly practical and executive ability; extensive 
experience in the designing and manufacture of 
bicycles, special tools, ete. Box 75, Am ACH 


Tool maker, machinist, steady, experienced in 


tool room, shop machinery and repairs, tools for 
screw machines, turret lathes and milling ma 
chines, used to micrometer, measurements and 


drawings, wants position. Box 74, AM. MACHINIST 

Wanted—A thorough reliable mechanic ible to 
take charge of milling. drilling and screw making 
department of large cycle works in the North of 
England American machines used: oniy met 
having the very experience need apply Ad 
Ltd Elswick Court 


dress Elswick 
Northumberland St., Neweastle-on-Tyne, England 





utest 
best 


Cycles Co 


Wanted—For large evele works in the Nort! f 
England, a first-class head tool maker: one why 
thoroughly understands the construction of the 


latest and most approved tools for the producti 


of parts by automatic and other machinery: best 
American makes; only a steady, reliable and ener 
yetic man need apply Address Elswick Cycles 
Co., Ltd... Elswick Court, Northumberland Street 


Newcastle-on-Tyne, England 


Business— A gentleman with means and undoubt 
ed reference would like to form a connection with 
parties desiring to be represented in the Pacific 
States. The party is more particularly conversant 
with machinery, but has spent many years in mer- 
cantile pursuits. State in answer line of manufac 

ture you desire to introduce Address P.O. Box 
2055, San Francisco, Cal... and if satisfactory, cor 

respondence or persona l 


visit will follow 
= A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d h'd lathes & planers. 8.M.York,Clev'd.O 


Calipers & Gauges. F. A.Welles, Milwaukee, Wis 


Best and cheapest Bolt Header, made by Baush 


& Harris Machine Tool Co 


Light and fine mach’y to order; models and ele« 
trical work specialty. E. O. Chase, Newark, N. J 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 


Shartle’s patent safety 
Middle 


We make a specialty of 
set collars. Prices low and samples free 
town Machine Co., Middletown, Ohio 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers 
drills. millers, screw machines, et Call, or get 
list 17 B. The Garvin Mach. Co., 440 Canal st., N.Y 


Cylinders 
imsion tharine engine 


Wanted 
triple 


and working drawings for 


eX] for launch: ev 


ers about 4in., 7in, and 12in. x 6in, stroke; boiler 
pressure 00 Ibs Send price and description t 
G. H. Davie, P. O. Box 213, Erie, Pa 
“Wanted—An Idea. Who can think of some sim 
ple thing to patent? Protect your ideas: they may 
bring you wealth. Write John Wedderburn & (« 
Patent Attorneys Washington D. C., for the 
21.800 prize offered t nventors 


Box 80, Am. Macu. 





sales of pig iron fairly good, and a num- 
ber of mills, including the entire plant of 
the Carnegie Company's Edgar 
Steel Works, at 


sumed operations 


Chomp- 
son Braddock, have re- 
week that Mr. John 


D. Rockefeller is endeavoring to consoli- 


It was reported this 


date the Pennsylvania and Ohio pig iron 
the 


ultimately, an organization similar in plan 


furnaces with purpose of periecting, 


to the Standard Oil Company, and that 
the larger companies had agreed 
The 


difficult 


many ot 


to it through fear union of the iron 


interests is a undertaking, and 
some doubt as to its accomplishment, even 
by Mr 


\ prominent authority upon the iron mar- 


Rockefeller, is to be entertained 


ket has suggested to us, however, as a 
reasonable conjecture, that it would not 
be strange if the Carnegie and Illinois 


steel companies and the Rockefeller min 
ing interests should prove to be working 
in harmony and should effect an arrange 
ment controlling the price of rails, et 


In ] 


perhaps of il material 


As usual, inactivity h rized t] 


is characte 


Pittsburg Report for September. 


f the iron and _ steel 
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pial ler consideratior both n 
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had be un on p! " irgve stec pla rs 
has been con pe 1 to lay them aside hye 
cause the cor Ipany could not di pose of 


Somme bonds It 1s difficult to estimate 
| ww ucl wi rk has be n le Sst ofr post 


poned in this way The want of money 
r tl vant of confidence, which is the 
thing. ha put a stop to a great 

’ unt of work People who, in su 
times as these, make inquiry as to the cost 
of hypotheti il contracts may place ordet 
they get evervthing below market value 
but the man w d to pay a dollar 

for dollar vorth likely to lay | 

de r awav until after election at least 

The drop in busi has been quit 

‘ ke . +] tit t \ Y Ab nif 
O oO | nt. of the iron ! 
tee f ty now un 
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trades, a moderately fair business has 
been done. Some establishments whose 
dealings are with the minor lines of in- 
dustry have had a fairly good summer, 
because their customers had to keep up 
some degreee of activity. Heyl & Pat- 
terson, builders of coal conveying ma- 
chinery, have been doing considerable 
work, due almost entirely to the construc- 
tion of by-product coke plants. 

Many electric light and water works 
plants are being built. Bids will soon be 
asked for the new plant at Sharpsville, Pa. 
The contract for the Coraopolis water 
plant was awarded Chandler Bros. & Co., 
of Beaver Falls, while the new electric 
plant for the Public Safety Building, in 
this city, will be furnished by the West 
inghouse Machine Company. The Me 
Cool Tube Company, of Beaver Falls, is 
now erecting a plant at that place which 
will be equipped with the most improved 
machinery The power plant will consist 
of a pair of 33-inch iron-cased McCor 
mick turbines, manufactured by the S 
Morgan Smith Company, of York, Pa. 
These wheels will be direct-connected to 
an electric generator. In connection with 
the water wheels, a heavy fly-wheel and 
a combined electric and mechanical gov 
ernor, which will regulate the speed of 
the turbines, are being furnished. The 
drawing machinery will be of special make 
and of an entirely new design. The com 
pany claim that the plant will be the best 
equipped possessed by any tube concern in 
the country, and will make tubing at nearly 
one-third the present price and of a supe 
rior quality 

Quotations. 
New York, Monday, September 28th. 

Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern.......... $11 75 @M$13 00 
No. 2 foundry, Northern........ . 112% @ 12 00 
No. 2 plain, Northern... .......00.8. 10 50@ 11 00 
Gray FOrRe.... .. sccccscceess eee» 1050@ 10 75 
No. 1 foundry, Southern............. 11 25@ 11 50 
No. 2 foundry, Southern............-. 10 7>@ 11 00 
No. 3 foundry, Southern. Bales 10 25@ 10 50 
No. 1 soft, Southern. csr eeneenenns 10 75@, 11 00 
WO; BOSE, SOMCNOT so ccc ccnsee. ... 1075@ 11 00 
Foundry forge, or No. 4 Southern 10 0OO@ 10 2 

Sar Iron-—Base--Mill price, in Carloads, on dock; 
common, 1.10 @ 1.15¢.; refined, 1.20@1.35¢e. Store 


prices : common, 1.40 @ 1.50e.: refined, 1.50 @ 1.80¢. 

Tool Steel—Ordinary sizes, standard quality, 54 
@ 7e.; extra grades, 11 @ 12c.; special grades, 16c 
and upward, 
Machinery Steel—From store, 1.65@ 1.75c. Special 
brands upward 

Cold Rolled Steel Shafting— Base size in carloads, 
about 2bec.; 244c. for smaller quantities from store 

Copper--Carload lots, Lake Superior ingot, 10% 
) 107%¢c.: electrolytic, 10446 @ 105gc.; casting copper, 
1044 @ 104G6c 

Pig Tin—For 5 and 10-ton lots, 13.10e., f.o0.b. 

Pig Lead—In carload lots, offered at 2.80c., f. 0. b. 

Spelter—In carload lots New York delivery, 
3.60 @ 3.75c. for various Western brands. 

Antimony In wholesale quantities, Cookson’s, 
7@7.25e.; Hallett’s, 6.40@6.50c.; Japanese, 6.40 @ 
6.50 

Lard Oil Prime city, present make, commercial 
quality, in carload lots, 38 @ 40e 


A A aA 


Manufactures. 


Bennett, Pa., is about to erect large water plant 

The city of Bellevue, Pa., will erect a water 
plant, and place new machinery 

Norwich, Pa., will erect a water works, and in- 
stall new and improved machinery. 

The city of Reading, Pa., will erect a garbage 
disposal plant, and install machinery 


(Continued on page 39.) 





Just Published. Two Reliable Books. 


“SEZOPYP BINES,”’’ 


By Ropert Grimsnaw,. Showing special Ways of Doing Work Better, 
more Cheaply, or more Rapidly than Usual. 


400 Pages, 225 Illustrations, $2.50. 


+s THE MODERN MACHINIST,” * 'gest. Uses 
320 Pages, 257 Illustrations, $2.50. 


Cy Iustrated circulars of both sent free. 


NEARLY READY. 


«© GAS, GASOLINE AND OIL ENGINES,” 


By GARDINER D, Hiscox, M. E. 
400 Pages. 200 Illustrations. Price, $2.50. 


This book treats comprehensively, and almost entirely of American 
makes of Gas, Gasoline and Oil Engines, with instructions for the care 
and management of the same 

Our Catalogues of BKooss for Machinists, Engineers, Electricians, 
etc., also sent free. 


NORMAN W. HENLEY & CO., Publishers, 


15 Beekman Street, NEW YORK. 





+ + + OUR NEW PATENT: - = 


SWEEILAND STANDARD 


= 











INDEPENDENT CHUCK 
Solid Shell - oa ‘Reversible Jaws. 


Also Mfrs. CELEBRATED SWEETLAND 
of the COMBINATION CHUCKS.... 


The Hoggson & Pettis Mfg. Co. 


New Haven, ‘onn., U. S. A. 











J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





CURTIS & CURTIS, 
66 CARDEN S8T., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








This beats 
Wind, Steam or Horse Power. 
We offer the 
21-2 ACTUAL 


WEBSTER HORSEP( WER 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds, 
Made for Gas or Gasoline. 


Ge” Write for Special Catalog. 
WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 


Columbia University 
in the City of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 

SCHOOL OF ENGINEERING, 

SCHOOL OF ARCHITECTURE, 

SCHOOL OF PURE SCIENCE. 

Four years’ undergraduate courses and spec- 

ial facilities for graduate work in all departments. 
Circulars forwarded on application to the Secre- 
tary of the University. 











‘*There is but one 
suggestion we might 
make—and ovr desire 
to criticise would im- 
pel us to make more— 
if we could find any- 
thing to make criti- 
es cisms about, and that 

Cus Srecuncere 


careers is instead of calling 
U.S.A. 





this most neat, com- 








plete and comprehen- 
sive catalogue, ‘A Book of Tools,’ it should 
have been called The Book of Tools, for it 
has no equal.” 

F. E. Reep & Co., Worcester, Mass. 

*€ A Book of Tools” is our catalogue, It 
contains 550 pages, upwards of 2,000 illus- 
trations, and will be sent post paid to any 


address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO, 
DETROIT, MICH. 








MUbddb db dsb abi dbbsiZZ 





PVT ULL LTA 
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PALA AL AL AMAL AMALLAL 


sii 


12° 16° 2 24 28 32 36 40° & 44 


The most modern Drill Presses in the market. 
Hammered Steel Spindles, Phosphor Bronze Worm- Wheels, 


Our Automatic Stop excels everything of the kind. 
Don’t buy until you have investigated what we have to offer. 


SS SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSE 


Built by T he Hamilton Mch. Tool Co. 


Zimmerman Ave., Hamilton, Ohio. 


DRILLS. 


Steel Pinions, Etc., Etc. 


Send for Catalogue. 
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This lathe combines 
the latest and best 
improvements. 
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14 x 6 Hendey-Norton Lathe 


With Improved Automatic Stop. 


. ~ 
Automatic Stop 

It is durable, simple, indispensable. It wi 
automatically stop the carriage in either dire 
tion. It is equally efficient whether feeding 
or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread- 
cutting. No danger of spoiling either tool 
or work. It is a safeguard against accidents 
in either direction. 

Carriage 
The carriage reverses in apron; no slamming, 
of countershaft. There is no compariso1 
between this lathe and the old style 
common lathe. 

Threads 
It has all threads in daily use with simpl 
movement of lever 

4 
Feeds 

Has all feeds in daily use with simple move 
ment of lever. Send for Circular. 


The Machine Co., 


Hendey 


*T* ° 4 

Torrington, Conn. 

{ Chas. Chur ll & Co., Lond ind | " 
I pean Agents,- S hardi & Schutte, Ber G 

'} t Soll Base Switz ind 
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rhe George Place Machine Co.. machinery dea 
ers of this city, have made an assignment 
W.L. Libbey will put in a mill and new machinery 
on his mining property at Brookfield, N.S 
Gee, Hanson & ¢ Barnesville, Ga., will erect a 
knitting plant, and put in new machinery in this 
line 
The Patterson Mfg. Co., China Grove, N. C., wil 
installa ne of new machinery for their cottor 
THis 
Knickerbocker Ice (Cs Philadelphia, Pa... wi 
put in new and improved machinery in the neat 
future 
The Dennison Say Mfg. Co. are having a new 
factory built at Framingham, Mass... and new ma 
chinery will be installed there 
The Waltham (Mass.) Electric Clock Co, are ! 
ing an addition to their factory, and inte 
stall new machinery in the same 
Vicksburg, Mic “ expend Siv0.000 for at 
t i cL, pla hing Ss, pumps, ¢€ trie mia 
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New shops will be built at Zelienople, Pa. for 
the Glenn Driller Co., of New Brighton, Pa) When 


moved to their new plant the company will have 
doubled their capacity. New machinery will be 
needed atan early date 

The Glazin Stove Co., Chelsea, Mich., will net 
henceforth manufacture stoves, but will enlarge 
their plant and equip same thoroughly for the 
manufacture of high grade bicycles; $50,000 will 
be spent on improvements. 


Grant Sipp, Hamilton Mill, Mill street, Paterson, 
N. J.. has succeeded A. J. Weed & Co., of New 
York, and will continue their business in combina- 


tion with the small engine and boiler busiuess of 
Wright, of Newark, N. J. 

Implement Co., will re- 
$35,000 will be 


G. E 
The Battle Creek, Mich., 
build their recently burned plant; 
expended to re-equip the plant for the manufacture 
Engines, power punches, 
lathes, drills, , will be 


of farming implements. 


pumps, ete 


trip hammers, 
installed. 


At Torrington, Conn., Mr. Eagel, formerly of the 
Smith & Eagel Mfg. Co., Bridgeport, Conn., has 
purchased the factory recently used by the Eagle 


Bicycle Mfg. Co. to engage in the manufacture of 
a patent eyelet, designed for all sorts of laced 


shoes, ete 


Alex. Rinkine, Thos. Miller, J. S. Croeker, Rolit 
R. Ravkine and A. I. Trueman are asking for let 


ters of incorporation to purchase, sell and manu 
ill classes of iron, steel and other metals 
and wood, at St. John, N. B, under the title of the 
Jolin Rolling Mills & Bolt Works Co., Lt’. Cap 


facture i 


St 
ital $50,000 

The Jarvis Bieycle Saddle Co., Ltd. 
of a company, rcapital of $20,000, applying 
for incorporation to manufacture and sell the Jar 


.is the name 


under ¢ 


vis bieyele saddle, to manufactury bicycles and 
bicycle parts at Toronto, Ont. B. Jarvis, D. O 
Jones. R. F. Seott, D. G. Lorsch and Neil MeCrim- 
mon are the applicants 

There has been recently organized at: Appleton, 
Wis.. the Fox River Acetylene Co., the officers 
being Mr. Frank Wright, president, Mr. Hum 


vice-president, and Mr. L. Rossmeiss’, 


phrey Pierce, 
This company is now put 


secretary and treasurer 
ting in four Leffel water w heels, and expects to be 
running within sixty days 

of Canada, capital 
all kinds of 


The Moto-Cycle Company 


$150,000, to manufacture 
and chief place of business 


and deal in 


horseless vehicles, ete., 


Montreal, Que., have applied for incorporation 
The applicants are R. Prefontaine, M. P. Captain 
C.J Q. Coursol, John N Hickey, Louis Legat, T 
F. Moore and Charles Lionais 

The Selkirk Transportation and Cold Storage 


Company has been recently incorporated with a 


The following are to be the di 


capital of $50,000 


rectors: Wm. Robinson, A. FE. Richards, F. L. Pat 
ton, Winnipeg, Man.; Wm, Overton, Selkirk, Man.: 
John Coventry, Windsor, Ont.. and Hugh Arm 
strong, Portage La Prairie, Man 

The Vancouver Marine Railway Company, Lta. 


capital $500,000, is the name of a new company and 
new Vancouver, B.C, Robert 
Hamilton; vice-pres.,W. H. Armstrong; secy 
G, Griffith \ site has been secured near the sugai 


industry at Pres., 


treas , 


refinery. A plant and appliances will be erectea 
for the building and repairing of ships 
The New York branch of C. B. Rogers & Co 
wood-working machinery, has been succeeded by 
inthe hands of Mr. W. J 


fourteen years in theil 


an agency for the same, 
Reddy, 
employ as master mechanic 
and who will handle 


who has been for 
and as genesal mat. 
ager for the district also th 


tools of the United States Machine Company 

As soon as a route is finally decided upon a com 
pany will be incorporated to build and carry on an 
electric railway from Split Rock tu Syracuse, N.Y 
The Solvay Process Co., of Syracuse, already | ave 
an overhead cable system for conveying limestone 
from the Split Rock quarries to its works, and it is 
the 
hew 


influential members of 
interested in the 
about 


suid that some of the 
latter-named company are 
railway. The length of the railway will be 


3bo miles. 








HARTFORD, 
@ CONN,., U.S.A, 


= Pratt (Ubitney (9% 


- MAKERS OF ..., 


© Fine Machine Cools, = 


Comptote Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and 

Smal! Tools for all — Work. Drop Hammers and Trimming Presses. Forging and Trimming Dies 

for all classes of work. 

England—Buck & Hickman, 280 Whitechapel rd., London, E.: 
C London, E. C. France- -F. G. Kreutzbe rger; Fe nwick Freres « Co., 
Chicago—42 and 44 8. Clinton st. Boston—21 Franklin st. 


Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury, 
21 Rue Martel, Paris. 


New York—123 Liberty st. 





FINE TAPS AND ADJUSTABLE TAP WRENCHES. 
ST 
“SLIG 


Wiley & Russell Mfg. Co. 
Greenfield, Mass., U.S. A. 


SEND FOR 


| 
caTacocue. fe 


it] 





GREEN) RIVER 














SECOND EDITION. 


KENT’S MECHANICAL ENGINEERS’ POCKET BOOK. 





1,064 Pages, 12mo, Cloth, $5.00. 

‘“& Great Work Well Done.’’—R. HU. Thurston. 
JOHN WILEY & SONS, - * . . . NEW YORK. 
a lathe? We 
= are building them 
~y arious sizes 
from 9 1n. to 24 In, swing, in various bone ie. both engins 
= and speed lathes. Our designs are the latest, while th: 
workmanship, material and finish are of the highest orde: 
Our catalogue will tell you all about them, as well as 

of our planers, shapers and other tools 


SEBASTIAN LATHE COMPANY, 


117 & 119 Culvert St., Cincinnati, Ohio, U.S. A. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 








DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 
acs dome, aff my polent woh 
Rwork, oe amd forsiqn Counlriea, 
Covthimounly fore” hetiom: nt wna, 
ae 


WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 


that have Trade Mark same as cut, they are all right 
for high pressure steam. ll others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 
















JENKINS > 


JENKINS BROS., 71 John Street, New York. 
31N. Canal St., Chicago. 117 N. 4th St., Philadelphia. 105 Mitk St., Boston. 


BRADLEY 
es 


EMERY 
WHEELS. 








THE BEST POWER HAMMERS 
ON EARTH. 


22 sizes in Helve, Upright and 
Strap Styles. 


Send for Printed Matter. . 


The Bradley Company 
Syracuse, N. Y¥. 








ILLUSTRATED SS 
CATALOGUE cite GORE SUS SUS 
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Milling Machines, 


Eight Sizes, Weighing From 1000 to 4500 Ibs, 


DESIGNS UP-TO-DATE, 
QUALITY THE BEST. 


Send for information specially interesting to 
all Machinists and Bicycle Manufacturers. 


KEMPSMITH MACHINE TOOL CO. 


MILWAUKEE, WIS., U. S.A. 


CUTS TING 


OFF 
MACHINES, 


the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 


German Agents: 
Schuchardt & Schutte, 
Berlin and Vienna. 








cagiel Agents: 
Chas. Churchill & Co., Ltd., 
London and Birmingham. 








Miner & Peck Mfg. Co., New Haven, Conn. 





SEND FOR CATALOCUE. 








icathetacere of a, Cap & 
Machine Screws, Studs, etc, 








THE WATERBURY 


FARREL FOUNDRY 
AND MACHINE CO 

Waterbury, Conn., U. S.A BUILDERS OF 
MACHINERY 
FOR MAKING 


SILVERWARE 


STEEL TUBE, BICYCLE PARTS, BRASS GOODS, STEEL GOODS 
AND HARDWARE, 





Roots’ New Acme Hand Blower 


For Blacksmiths, etc. Slow Speed, 
Positive Blast, ayy Compact and Cheap 


PORTABLE 
FORGES, 
TUYERE 
IRONS AND 
FOUNDRY 
BLOWERS. 


P.H.&F.M.ROOTS 


Manufacturers, 


CONNERSVILLE, IND. 






New York Office, 
1C9 Liberty Street. 
J. B. STEWART, Mar. 














PUNCHES , SHEARS, 
DRILLS.HAND BLOWERS. 
Forces , etc. x 





BUFFALO 


a 










TUF 
UNEQUALLED Cortlandt 
FFICIENCY, DURABILITY, 
MINIMUM POWER, 


OUFFALO, MY. 
USA. 





Street. 


oz Force Co. © 
BuFFALo, NY. U.S.A. 












ASBESTOS. 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting es - a and Hot Water Pipes, Boilers, oto: 
SsSstros BorILTTETER covERiIw 
- WwW. “SOHNS MANUFACTURING COMPANY, 
H, W. Johns’ Asbestos Millboard, Sheathings, Building — Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, E 
Jersey City, hen Philade!phia, Boston, London 





87 MAIDEN LANE, N. Y.- 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


SEND FOR CATALOCUE. 












2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


MARIS BROS., 





BLOW YOUR TURTEVANT 
CUPOLA .WITHA.. x BLOWER. 





Send for Catalogs. 


B. FK. STURTEVANT CO. 


Boston. New York. Philadelphia. | Chicago. London, Eng. ; 





DIETZ, SCHUMACHER & BOYE, 


Successors to DIETZ, SCHUMACHER & CO. CINCINNATI, OHIO. 


STANDARD ENGINE LATHES, 14 to 30 INCH SWING. 
IMPROVED RADIAL DRILLS, 52 to 120 INCHES. 


DAWSON & GOODWIN, Chicago. 
ie >, 13, 
CHEM gy MCCABE, New York City. 





LATEST IMPROVEMENTS, 
FINE WORKMANSHIP. 





ri. x 


Rotary Slitting Shear 






a 

* 

. Y Pebd ddd hh ddd ddddddsnde « 
s a 

+ S New, Heavy and specially adapted 

+ u * for slitting or trimming iron or steel 

. aN . plates up to M4 thick, .% 5% 5% 8 et 

. + a A A 

e, DETRICK & penning MACH. CO. 
x he aeeeeennne| oo saa 


BALTIM¢ 








SEND FOR CATALOGUE _.'-|‘j\™m, 


“SHAPERS. 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U.S. A. 





18° Crank Shaper. 
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BROWN & SHARPE MFG. C0. "°:"* 


Facilities Increase, Prices Decrease, 


MACHINES > AND Toots. 














ICE 
»LOY a ee ag races & | oT RICES 
ee | a CATALOGUE. | Milling Machines. 
20 in 1857. 1,800 square feet in 1858. 38 in 1867. $1,000 in 1864, 
250 ‘* 1872. 66,600 a <6 1873. | 85 “© 1877. 800 «* 1875. 
350 $e 1880, 91,700 ‘é “é 1880, | 155 ‘sé 1887. 550 “cs 1886. 
Ad ‘6 18} 
150 1884, | 115,200 ‘6 1883. | 905 ‘ 1890, 480 ig 1892; 
600 ** 1886. 
167,000 ne “ 1890. 808 * 1893. 475 ** 1896.* 
800 “6 1888. | 
nS, 4 893. 366 ** 1896. 
1.000 « 1893, | 708,400 189 366 ** 1896 
1896, | *New Machine. 





~ > 94° 25 
1,225 sé 1896, 945,025 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


SCREW MACHINES 


— = SIX SIZES==—— 


oO 




















SEND FOR ILLUSTRATED CATALOGUE, 
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THE CONSOLIDATED SAFETY VALVE CO. 


=== MANUFACTURERS 09S 


“Ntener-seacea FUP DAFETY VALVE 


The only Valve guaranteed not to corrode or stick. Made of the best materials, 
of pertect workmanship, They are absolutely reliable, durable, and never leak. Send 
for our book—'' A PERFFCT SAFETY VALVE.’’ Sent frre. 





111 & 9 LIBERTY ST., NEW YORK. 


6O Soutu Cana. STREET, 
CHICAGO, ILL. 
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OFFICE & SALESROOM : 


424 TELEPHONE BUILDING 
PITTSBURGH, PA. 
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Lathes. 


BUILT BY 


Firte_p Toot Co. 


LOWELL, 
MASS. 


o% 


PHOTOS, DESCRIPTICN 
AND PRICE SENT ON 
APPLICATION. 


ETL APPINGION 
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Stuart’s Patent Compression Wedge Coupling. 
REQUIRING NO KEYS. 


Have successfully stood the test for 9 years and are still being shipped 
on trial, or money returned if you want it. All sizes kept in stock. 







R, J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





ESTABLISHED 1Be6c. 


A GOOD 


ADT 
New Haven, Conn. 


Manufacture Aut. Wire Straighteners and Cutters 


STRAIGHTENING AND CUTTING ACCURATELY TO LENGTH 
TONS OF WIRE PER DAY, FROM ! in. DOWN TO 
1-32 ins DIAMETER. Also ELASTIC ROTARY BLOW 
RIVETING MACHINES, heading rivets in 3 to 
5 seconds, from 5-8 in. to 1-32 in diameter, 

Write for information and Red Cat. No. 66 
F. B. SHUSTER, Prop. 








JOHN & SON 





Who can think 

Wanted— n Gd of some simple 

thing to patent? 

our ideas; they may bring you wealth 

Write, SOHN WEDDERBURN & CO. "Patent Attor 

neys, Washington, D. C., for their $1,800 prize offer 
and list of two hundred inventions wanted. 
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Fine Grade Drop Forgings. 
WYMAN &(lorDon, 
WORCESTER,MASS. 


BORING 10 
TURNING 


MILLS, 








~ LAKEPORT, N. HL 





JONES & LAMSON MACHINE COMPANY, SPRINCFIELD, VT. 


SEE PACE 14. 


FLAT TURRET LATHE. 











